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A new non-clogging grizzly— 





A Ring Type Grizzly 
That Will Not Clos 


Where fines are to be sepa- 
rated from the product that 
goes to the crusher, the 
Burch Grizzly is right in 
its element. The Grizzly 
will carry over the lumps 
to the crusher and allow 
the fines to ke by-passed. 


This Grizzly was in- 
vented by H. Kenyon 
Burch, prominent Mining 
Engineer. 

Built in three standard 
diameters, 36, 48 and 60 
inches and in any width up 
to 10 feet. The ring spac- 
ing can be constructed to 
suit the requirements. 


STEPHENS-ADAMSON Mebc. Co., Aurora, ILLINOIS 
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An Experiment Fails 


[oe PUBLIC is often the principal sufferer in the 
case of strikes and lockouts. This fact has led 
many to look with favorable eyes upon the ex- 
periment made in Kansas with the State Industrial 
Court, created for compulsory arbitration of such dis- 
putes. The Industrial Act creating the court was based 
upon the fact that all industry is affected with a public 
interest and that disputes between capital and labor 
should be subordinated to it. The act can hardly be 
said to have been popular except with those that con- 
sider themselves neither labor nor capital. The organ- 
ized workman has looked upon it as depriving him of the 
principal advantage that his organization afforded, and 
on the other side capital has regarded it as another 
case of too much government in business and as an 
unjustified interference with its rights. 

Whatever be its merits, the experiment has been in- 
teresting and it is to be regretted if it cannot be con- 
tinued longer. For it seems about to end. The unan- 
imous opinion of the U. S. Supreme Court, handed down 
- on June 11 and stating that the tribunal was without 
power to fix wages in the plant of a certain packing 
company, makes the court practically useless. On the 
findings of the Industrial Court, stated Chief Justice 
Taft, owners and employers were to be deprived of 
freedom of contract and workers of a most important 
element of their freedom of labor. Thus the court is 
shorn of its power. Governor Davis is said to be con- 
sidering asking the Legislature to abolish it. 

But the fact remains that the rights of the public 
are often ignored when capital and labor disagree. 
And it is also true that the public is coming to resent 
such occurrences. Other experiments like that in 
Kansas will be necessary until the problem is satis- 
factorily solved. 


_———— 


All Reserve Stocks of Copper Finally Sold 


URPLUS STOCKS of large proportions have been 
Se bugbear of the copper industry for the last 

four years; or possibly they should be characterized 
by a different term, for, according to the dictionary, a 
bugbear is something imaginary, and the stocks have 
been very real indeed, as any one who has been around 
the smelters and refineries knows. In the last year, to be 
sure, no one has worried about them much, for they were 
rapidly being depleted, and it was evident that they 
were no longer a depressing factor. For some months 
the refinery stocks available for domestic sale have been 
no larger than normal, and the stocks of brass scrap, a 
heritage from the World War, have been virtually 
exhausted. Last week came the news that the 400,000,- 
000 lb. earmarked for export through the Copper Export 
Association in 1921 had all been sold. It is also reported 
that the available European war stocks of copper and 
brass have all been consumed, which is evident from the 


fact that practically every country is again buying 
virgin metal. 

So now the slate is at last clean, and for every pound 
of copper sold a pound must be produced. The amount 
of copper that has been taken from the stocks of the 
Copper Export Association has averaged, until the 
recent slump, about 15,000 tons per month. This must 
now come out of current production, and it is likely 
that the demand will gradually increase as the European 
countries get on their feet, now that there are no other 
sources of the metal. To prevent a shortage, either pro- 
duction must be further increased or less copper must be 
used. The first-mentioned alternative will, in all prob- 
ability, soon take place; some of the larger companies 
will work nearer to capacity. Later on, if and when 
there is less industrial activity in the country, domestic 
consumption may taper off somewhat. This may, how- 
ever, be offset by an increased foreign demand. 

All in all, the copper industry has reason to expect 
a period of great activity over the next two or three 
years. But markedly higher prices, considering the 
immense capacity of the low-cost producers, seem un- 
likely to be realized. 


esistetsltnlipeni 
Gold Dredging in California 


HEN WILL GOLD DREDGING be a thing of 
W the past in California? was a question asked 

at a recent meeting of the gold-dredge oper- 
ators in Grass Valley, Calif. The result of answers to 
this question by operators who are familiar with the 
dredgeable areas still remaining was that gold dredg- 
ing will be practically finished in California within ten 
or twelve years. 

The first successful gold dredge in California was 
started March 1, 1898, according to Charles Janin. The 
dredging industry has thus been in existence for 
twenty-five years and will have had a life of about 
thirty-seven years when the present dredging areas are 
exhausted. The maximum number of dredges in opera- 
tion at any one time was in 1910, when seventy-two 
dredges produced $7,550,254. The number in opera- 
tion at present is twenty-four, and the rate of produc- 
tion is in excess of that made in 1910. 

The industry has been uniformly prosperous except 
during a part of the war period. This condition has 
been due to a liberal spirit in the interchange of in- 
formation and a steady development of the dredge itself. 
There have been few changes or improvements in prin- 
ciple, but steady progress has been made in improved 
design and construction. Most of the vital parts of the 
gold dredge have been standardized. 

The practice of gold dredging and tin dredging, which 
follow similar lines, has been developed to the point 
that, given an area of probable importance, the facili- 
ties for working and experienced working crews can be 
assembled and the property put in operation. This 
condition is due to the dredger men of California. Ex- 
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perienced men now go forth to Alaska, Tasmania, the 
Federated Malay States, South America and Siberia, 
and ply the vocation that they learned in California. 
The initiative and pluck of these men are at the service 
of the world, and they and their kind may be relied 
upon, even though the industry becomes extinct in the 
place where it flourished, to carry on until the last acre 
of dredgeable ground has been worked. We have no 
fear that dredging will not be an important kind of 
mining practice twenty years hence, or even fifty years 
from now. Unfortunately, it is true that both the metal 
miner and the gold dredger must go on to new areas 
when they have worked out the old, but the world is the 
miners’ field and improved transportation facilities are 
constantly bringing new districts to his attention. 
cuitiasilaaiccnscie 


Back to the Days of Barter 


HE EDITORS of country newspapers are sup- 

posed to receive a couple of bushels of potatoes, 

three or four pounds of butter, or a load of hay in 
return for a subscription or local advertisement, or at 
least this method of barter held true to a certain extent 
not so very long ago. It is not customary for a maga- 
zine like the Journal-Press, however, to be paid simi- 
larly in goods. Yet, conditions have come to such a pass 
in Germany that we have received the following offer: 
Dear Sirs, 

We beg to give you the order for publishing the text of 
the advertisement stadet on the annexed card. With regard 
to the econimical and financial conditions of Germany we 
trust it will be preferable for you too, to receive the com- 
pensation for the publication of the advertisement noted 
on the other page, in goods and not in German Marks. It 
is for that reason that we beg you kindly to choose in the 
annexed offer such articles, you will be pleased with, for the 
total summ corresponding to the price for printing one or 
several publications. The articles you will choose will be 
forwarded you without any expenses, postage paid, as soon 
as we will be in possession of the authoritative copies. 

All the editors of other countries have with pleasure 
agreed with that kind of compensation, the more so, as the 
first class quality of the articles we delivered have every- 
where been much appreciated. 

We have several articles to choose from as our recom- 
pense for the proffered advertising. Among them are: 
A) Photographer’s apparatus will full equipment as copy- 

ing-frame, Ph. plates, developer, paper, toning-fixing- 
bath and so on. eA. 
B) Type-writing-machine, solid fine and exceedingly con- 
venient Model. $ 2. 
C) Calculating machine, for the pocket and for the office 
with fashionable case, calculates in an entirely sure, 
quick and absolutely reliable way the most important 
kinds of calculation. A wonder of precision mechanics. 
Every calculator is glad and charmed! $2. 
Telescope, most elegant execution, best optics, including 
a solid case. Sls 
E) Domestic Kinematograph, Most charming novelty! Highly 
interesting, for amusement and for instruction. $ 2. 


This sounds humorous, but the conditions are in many 
respects pathetic. With the German mark worth less 
now than 100,000 for a dollar, there must soon come a 
real financial crisis when the paper mark will become 
valueless. Possibly the change will come as it did in 


D) 


Mexico a few years ago, when paper money disappeared 
as a medium of exchange overnight and was superseded 
by a metallic currency. 

Stable conditions in Germany are of real interest to 
Americans, particularly to the American mining in- 
dustries, for Germany is normally one of our best cus- 
tomers. 
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Judge Gary and Twelve Hours a Day 


E DO NOT BELIEVE that many people believe 
that Judge Gary believes his own statement 


that the twelve-hour day in the steel industry 
“has not of itself been an injury to the employees, 
physically, mentally, or morally.” But assuming for the 
sake of the argument that he is sincere, we should like 
to have his views after the performance of the following 
imaginative experiment: Let there be prepared a good 
average nine-hole golf course, with the added equipment 
of adequate lighting arrangements to provide for play- 
ing during the night as well as during the day. Put 
the links in California where snow would not interfere 
and where the cold would not be excessive. Then set 
Judge Gary and the other members of the Steel Insti- 
tute’s committee at the task of playing golf twelve hours 
out of every twenty four, “swinging” each fortnight 
from the day to the night shift or vice versa. O1 
“change” Sundays they would have a twenty-four hour 
stint, but this of course would be compensated for by 
a twenty-hour rest. Mr. Gary himself is getting 
along in years, so that the test might be unfair, but 
some of his younger confréres could no doubt stand the 
strain indefinitely. Two years would be enough. Let 
them get together again at the end of that time and 
prepare another report on the twelve-hour shift in in- 
dustry. They would then be wiser men than they 
are today. 

However, we are inclined to the opinion that ulti- 
mately the physical, mental, and moral welfare of the 
workers must be considered first instead of as secondary 
to the pecuniary welfare of the steel corporations and 
the stockholders whose money is invested in them. The 
United States Steel Corporation has spent many millions 
of dollars in welfare work in the communities in which 
it operates; it has spent other millions to promote 
safety in its plants; but for every dollar spent in this 
manner many dollars have accrued as profit to the cor- 
poration as a direct consequence of improved conditions 
in the industry. And these improved conditions can be 
traced directly to the welfare and safety work. 

In practically every “continuous” industry in which 
the eight-hour day has been established it has been 
found, according to the Federated American Engineer- 
ing Societies, that the quantity and quality of production 
has increased—in some instances as much as 25 per 
cent. Some day the officials of the United States Steel 
Corporation will be convinced that it can make steel 
more cheaply with an eight-hour shift on the work that 
is now being done by twelve-hour men; then the change 
will be made. Probably somebody with a different view 
of things than E. H. Gary will then be in control. 

But even if the cost of steel be increased, which is at 
least debatable, the time will come when the Steel 
corporation will agree with the New York Mail when 
it says: “No man in America should have to work 
twelve hours a day in order to provide sufficient food, 
education, and good home conditions for his family. 
If he be forced to do that, forced to give every hour 
of his conscious life up to drudgery, wherein is he 
better than a slave? Such a man merely exists; he does 
not live. The industry that does not give a man a 
chance to develop spiritually, morally and even estheti- 
cally by paying him a wage which will allow him reason- 
able leisure has a mortgage on the man’s soul, as well 
as on his body, the soul that should be active as a 
beneficially formative influence in the national life.” 
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Bunk-house Gossip 


[ie WINK OF THE EYE, the whisper back of 
the palm of the hand, the furtive shrug of the 
shoulders, the uprolled eyes are signs of the 
professional gossip. These are the tricks of the trade, 
and all are designed to carry the inference that the 
bearer has tapped hidden but reliable information 
which, as a special favor to the recipient, is passed on 
for his private benefit. Bunk-house gossip is the source 
of messy news about the mining industry and individual 
mines in particular. Certain types of men snoop around 
the bunk house and gather it and spread it along its 
devious way. Bunk-house gossip is as old as mining. 
Sometimes there is a trace of truth in it; more often 
it is a libel against the mine or the men who are back 
of the mine. It is frequently used in stock-market 
manipulation as the source of tips which have for their 
yurpose the undermining of confidence in a project or 
cioaking of a dubious project with the earmarks of merit. 

Bunk-house gossip does harm to the mining industry. 
It would harm any industry or any individual who is 
a party to it or who may be the victim of it. The 
corrective for it is the opening up of the avenues to 
truthful information. By a liberal policy mining com- 
panies can render it innocuous. Reports should be 
given to the public at frequent intervals, and these 
should be accurate and candid. Annual reports that 
merely contain a statement of assets and liabilities are 
insufficient.. Monthly and quarterly reports should be 
at least made available for publication. Companies 
privately owned and operated suffer from bunk-house 
gossip, as well as those whose stocks are bought and sold 
in the stock markets. They should not put obstacles in 
the path of those who seek to make public the details 
of mining operations. Their contention is that such 
matter is their own private information. Some of it is, 
no doubt, but they frequently overlook the fact that 
the mining community which grows up about their mine 
is vitally interested in its development. It may be 
proper to withhold certain information for private ad- 
vantage, but there is much other information that could 
and should find expression in the publicity channels. 
Withholding it merely means that it will get out in 
garbled fashion and usually by the bunk-house route. 
Voluntarily giving it out in accurate statements pulls 
the teeth of the bunk-house artists, 





Progress in Metric Standardization - f 


VIDENCE IN FAVOR of the urgent need for 
} abolition of the heterogeneous units of 
weights and measures that are used abroad may 
be found in the summary of mineral production in 
foreign countries, in 1919 and 1920, issued recently 
by the U. S. Geological Survey. The standardization 
of such data is essential, and, of course, the metric 
system is adopted by the Survey as providing the only 
practicable series of units for the purpose. A vast 
amount of work is involved in converting many of the 
foreign units. Factors are given by the Survey, by 
which one learns that the imperial gallon occupies 4.5436 
liters, that the “picul” of the Dutch East Indies is 
0.06168824 of a metric ton, that the cubic “shaku” of 
Japan is 0.02783 of a cubic meter, and the British hun- 
dredweight is 0.05080208 of a metric ton. 
Thanks to the foresight of our ancestors, we con- 
serve much energy that other nations are obliged to 
Squander to figure monetary statistics in illogical units; 


Engineering and Mining Journal-Press 


1139 


we are saved the economic waste of having to calculate 
costs and expenditures in farthings, halfpennies, shill- 
ings, pounds, and guineas. What will our descendants 
think of us when the real reason is recalled, as it must 
ke, for the opposition to the adoption of the metric 
system of weights and measures in the United States 
in the earlier decades of the twentieth century? 

The chemical industries have shown a unified front in 
regard to the advisability of the adoption of the metric 
system in its entirety; the Mining and Metallurgical 
Society of America is in favor, also, according to the 
overwhelming majority of its members. May the time 
be not far distant when we can cease the illogical custom 
of borrowing a metric unit of money value to designate 
weight of precious metal in ore or bullion. 


———<<$< fw _ 


Bandit or Detective 


ANDITRY has lost its terrors and kidnapping is 
B no longer fraught with peril, since H. Watkinson, 

international sleuth, hung out his shingle, on 
Weedon Street, in Sheffield, England. For Mr. Wat- 
kinson will sally forth from Weedon Street, upon re- 
quest, even to the wilds of Mexico, and the bold bandits 
will he bring in chains, even back to Weedon Street 
or whatever delivery point may be desired. Thus runs 
the saga of H. Watkinson, international sleuth, of . 
Sheffield, England. 

Juan Galindo, bold bandit of Durango, and his cohorts 
recently captured Oliver Krull, superintendent of some 
mines at San Diego, in Durango, asking no less than 
10,000 pesos as the price of Krull’s release. Mr. Krull, 
however, having an engagement elsewhere, up and left 
Senor Galindo in the night. Neither did he pay his 
lodging, much less the 10,000-peso ransom, which of 
course was very impolite, or so it seems. 

Enter Detective Watkinson through the medium of 
a letter all the way from Weedon Street, in Sheffield, 
England. Writes Mr. Watkinson to Mr. Krull: 


“It is with regret that I hear of you having to pay a 
ransome of $5,000 to some lawless outlaws. And I take this 
opportunity to offer you my services. 

“T have a reliable party of assistants at my command and 
if you will forward a cheque, payable at the Bank of Eng- 
land, for £1,000, to cover the expenses of the party to go out 
there, I will forward a receipt by return. 

“T assure you that you will never regret it and I guaran- 
tee that you will never be robbed again by these outlaws, 
as I will hand them over to justice either dead or alive. 


‘ Having been in their hands, please try your best to answer 


me the following questions: 

“1, Have you a photograph of a typical outlaw? 
please send one, for me to copy the dress from. 

“2. How many followers have the Outlaw Chiefts? 

“3. How many Outlaw Chiefts are there, in the band of 
outlaws? [What knowledge of Mexico here displayed! ] 

“4. Who are they? Who is the ringleader ? 

“5. Who is the nearest police officer? 

“Tf you will kindly answer these questions and any others 
you think likely to be of service, it will be unnecessary for 
me to call upon you when arriving in Mexico, until the 
roundup is finished. By following this method no suspicion 
will be roused and we can make right for the hills and have 
the matter settled.” 


If so, 


Attesting this with thumbprints, Mr. Watkinson with- 
draws. Now let the bandits scatter and hie them for 
the woods; their days in truth are numbered. Brother 
Watkinson has the goods. At any rate, signs are that 
travel will now be safe south of the Rio Grande for 
anyone who has $5,000 for the bandits or £1,000 for 
Mr. Watkinson, recognition or no recognition. 
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Geologists of Note 
J. MACKINTOSH BELL 


By J. C. 


MACKINTOSH BELL was born remarkably few 
|| years ago, at St. Andrew’s East, in Quebec. He 

ecomes of an old and not undistinguished Scottish 
family, a branch of which settled in Canada at a time 
when this country was a very dependent colony indeed. 
His boyhood and early 
manhood were spent in 
Almonte, a small and 
restful Ontario town, 
not far from Ottawa. 
Before he was legally 
entitled to vote, he was 
graduated (1899) as 
Master of Arts from 
Queen’s University, at 
Kingston, having spe- 
cialized in geology under 
the kindly eye of Prof. 
Willet G. Miller. In 
1899 and 1900 he was 
the head of an expedi- 
tion sent out by the 
Geological Survey of 
Canada to Great Bear 
and Great Slave lakes. 
The summers of 1901 
and 1902 were devoted 
to geological reconnais- 
sances and explorations 
for the Lake’ Superior 
Corporation; those of 
1903 and 1904 to similar 
work for the Ontario 
Bureau of Mines. 


The 
winters of these years : 
were spent at Harvard, 


from which university 
he received his Ph.D. 
in 1904, and where he 
also became ‘‘John 
Harvard’’ fellow and 
instructor in geology. 
Here Dr. Bell not only specialized in geology, but also 
took courses in mining and metallurgy. Quite char- 
acteristically he extracted the maximum of real profit 
from the curriculum of that ancient and urbane founda- 
tion. In 1905, he accepted the responsible position of 
Director of the Geological Survey of New Zealand. He 
resigned in 1911 to become consulting engineer to the 
London firm of Hamilton, Ehrlich & Turk. In the same 
year he had the honor to be elected president of the 
Australasian Institute of Mining Engineers. After 
some effective mining-geological work at the Spassky 
mine, Siberia, and on other properties, Dr. Bell induced 
his principals to turn their attention to Canada. Here, 
in 1912, he took his first told step in getting hold of 
the Keeley silver mine, in the then abandoned region 
of South Lorrain. The latter history of the Keeley and 
of the district has amply vindicated his judgment. 
At the time he was the object of much adverse criticism. 

Dr. Bell served throughout the war with distinction. 
He helped recruit the 73d Battalion Royal Highlanders 
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of Canada, a regiment affiliated with the Black Watch, 
and served at the front in France until March, 1917, 
when he was invalided to England with trench fever. 
Later important missions took him to Russia and 
Siberia on two occasions on special intelligence work. 
He became attached to 
the General Staff of 
the British Military 
Mission to Siberia, un- 
der General Knox, and 
still later, on account of 
his intimate knowledge 
of the Russian language, 
was given charge of the 
Schools of Instruction 
for the commissioned 
and non-commissioned 
officers of Koltchak’s 
new army. In recogni- 
tion of his services he 
was awarded the decora- 
tions of the Military 
Order of the British 
Empire. In 1919, he re- 
turned to Canada and 
resumed, among other 
responsibilities, the di- 
rection of operations at 
the Keeley mine, the 
option on which had 
been exercised by his 
principals, the Asso- 
ciated Gold Mines of 
Western Australia. The 


BOSSE SUSeESeeeeseseseseeeseeee 


spectacular rebirth of 
the Keeley is now his- 
tory. Dr. Bell is at 


present consulting 
engineer for various in- 
terests, with his head- 
quarters in Toronto. He 
is the representative in 
Canada of the British Institution of Mining and Metal- 
lurgy, and is a member of many other societies. Two 
books, “Wilds of Maoriland” and “Tales of the Red 
Children,” are the most important of his literary off- 
spring. 

Dr. Bell’s technical, linguistic and literary attain- 
ments are of a high order. Although circumstances 
have ordained that he should become, exteriorly at 
least, a cosmopolitan, -he is intensely Canadian in senti- 
ment and ideals. Paradoxically, though he may seem 
the “Admirable Crichton” of Canadian mining men, 
yet in the bush, where he is entirely at home, certain 
reprehensible colloquialisms flow from him with a 
gracile ease that is to be acquired only through trials 
and tribulations in the North Country. The qualities 
that go to make up the unusual composite of mining 
geologist, explorer, and business administrator he is 
fortunate enough to possess. The business sense that 
most mining engineers either lack or fail to develop 
is his precious Scottish inheritance. 


June 30, 1923 
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Comparative Earning Power of Capital Invested in Copper 
Industry of Western Hemisphere 


A Historical Study with an Analysis of the Results Obtained by Important 
Representative Producers in the United States, Canada, Mexico, 
Peru and Chile—The Outlook 


By ARTHUR NOTMAN 
Consulting mining engineer and geologist, 170 Broadway, New York 


tant to the progress of civilization as the produc- 

tion of copper has proved itself to be in the last 
century is a matter of capital interest to the general 
public. Perhaps no other human activity of equal im- 
portance was so completely demoralized by the Great 
War. At least no one connected with the business is 
prepared to admit the prior claim to public sympathy 
of any other industry. With this in mind, the time 
seems opportune to examine the histo.y of the industry 
and in that light to endeavor to find answers to certain 
questions which have occurred to me to be pertinent to 
the future. I have listed these questions as follows: 

1. Is the industry a permanent one? 

2. What has been the yield to the public as an 
investor? 

3. What is the amount of fixed capital per unit of 
production. required by the industry? 

4. What is the amount of working capital required? 

5. What is the percentage of gross income paid in 
dividends by the industry? 

6. What is the bearing of these questions on the 
future of the industry? 

Nothing appears more certain, unless our civilization 
is indeed doomed, than the belief that the world will 
never use less of the products of mining than it is 
using at the present time. Naturally, by this state- 
ment, I do not mean time as measured by years, but 
rather as measured by decades. Every one will admit 
the truth of this as applied to coal, petroleum, and 
iron. But let us examine the growth of copper produc- 
tion in- the world, to see whether or not the record 
accords with those of its more important associates. 
For our purpose, production figures will serve as well 
as those of consumption, in spite of the unmistakable 
overproduction at the close of the war. In the long 
run, the law of supply and demand balances production 
and consumption. 

The following table shows the production of the 
United States and the world for the last 120 years: 


[i= FUTURE of any industry as vitally impor- 


Copper Production of the World and the United States 
by Decades Since 1801 


In Tons of 2,240 Pounds 
United States Production World Production 


FNS ce exthierousew eee a eewegens 91,000 
RGRPHEO 3 Cudsesiwceacececere, , \ Geweawesna 96,000 
EE os Sa hesinasiven tee! of po bawnweee 135,000 
WOO acess scxccudeceewel) 4 ehasteamme 218,400 
IS 0.4.5, 5. caress has oo hea 2,400 291,000 
RWEAOMIIE i035 33 Swiss. o5:0:8 ¢ Aeipee o's 37,050 505,999 
WOU NUIN «cscs Chae ee eaeew eee 97,546 900,000 
USL... SRR rare scr re 188,000 1,189,400 
Local ct ee ee eee 732,507 2,217,714 
Lo aL. eerste coe 1,941,390 3,713,003 
DECREE oo ohn snsc caves enaeee 3,822,960 6,856,585 
SOMO TOE ss seth aides mere ro eed 6,599, 160 10,883,420 


Statistics for the electrical industry and allied in- 
dustry of communications by telephone and telegraph, 
and more recently by wireless, would show a similar 
phenomenal growth. The case of the automobile in- 


dustry is too recent to need more than mention. These, 
with the building trades, are the principal consumers 
of copper. 

We are accustomed to think of mining as a tem- 
porary industry in any particular locality. Natural 
caution dictates such an attitude of mind. We will 
not believe anything except that which we can see and 
measure with our engineer’s tape. As yet we are un- 
able to see very far into the ground. Much of this 
caution is a direct inheritance of the days when min- 
ing consisted largely in the search for bonanza bodies 
of the precious metals. It cannot be reconciled with 
the known reserves of bituminous coal and iron ore 
in the world, or even with such gold deposits as the 
Rand, the Homestake, the Alaska-Treadwell, or the 
more recent discoveries in eastern Canada. 

From this point of view, what has been the history 
of the great copper distr‘cts of the world and does 
it support the idea that mining in them is a temporary 
affair? 

The following table shows where 91 per cent of the 
copper production of the United States (approximately 
45 per cent of that of the world) has come from up to 
date and the date at which production began in the 
various districts: 


Blister Copper Produced in the Principal Districts of the 
United States to the End of 1921‘ 


Quantity, Per Cent 

District State Began Lb. of Total 
Butte Montana 1868 8,015,008,000 27.00 
Lake Superior Michigan 1845 6,932, 173,000 23.00 
Bisbee Arizona 1880 2,825,619,000 9.00 
Bingham Utah 1896 2,065,091,000 7.00 
Globe-Miami Arizona 1881 1,698, 305,000 6.00 
Morenci-Metcalf Arizona 1873 1,514,097,000 5.00 
Jerome | Arizona 1883 1,341,105,000 4.00 
Ely (Robinson) Nevada 1908 826,666,000 3.00 
Santa Rita New Mexico 1800 626,783,000 2.00 
Ray (Mineral Creek) Arizona 1911 585,447,000 2.00 
Shasta County California 1897 573,919,000 2.00 
Ducktown Tennessee 1850 398,553,000 1.00 


(a) U. S. Geological Survey, Report of H. A. C. Jenison. 


Only a few months ago, it was reported that in one 
of the oldest copper districts of the world, Rio Tinto, 
in Spain, where copper was mined in the days of the 
Romans, a new large lens had been discovered in 
hitherto unprospected ground. 

The combined estimated reserves of copper recover- 
able by present methods of the porphyry companies in 
the United States on Jan. 1, 1922, stood in their an- 
nual reports at 18,000,000,000 lb. This amount is equal 
to the total production of the world for the seven years 
from 1912-1918 inclusive. The districts in which these 
reserves are located had produced up to that date 20 
per cent of the total produced in the United States. 
The nature of these deposits is such that they lend 
themselves readily to estimation of reserves, and yet 
the history of these estimates shows a marked ten- 
dency to increase from year to year, in spite of the 
subtractions due to mining. In the last few jears 
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several of these companies have altered their policies, 
and for the present at least show a disposition to avoid 
further expenditures for the proving of additional re- 
serves. The Copper Queen property, in Bisbee, with 
which I have been familiar for the last fourteen years, 
has worked bodies of high-grade ore in limestone since 
1880. Development work cannot be pushed far ahead 
of actual mining in such deposits. The estimated re- 
serves of copper in them on Jan. 1 of this year were 
within 6 per cent of where they were on Jan. 1, 1913, 
while in the meantime the mine had produced about 
800,000,000 lb. In addition, exploration in the granite 
porphyry of Sacramento Hill, begun in 1909, has de- 
veloped disseminated ore estimated to provide tonnage 
for a 4,000-ton mill for the next eighteen years. Similar 
conditions no doubt prevail in regard to the Lake Su- 
perior and Butte deposits. If we should apply this 
same ratio to the other districts of the United States, 
we should be confronted with the staggering total of 
90,000,000,000 lb. of recoverable copper. 

Can we fail to be impressed with this evidence that 
copper districts do not play out? In fact, is there any 
record to show that any important copper district in 
the world has yet been exhausted? We must remember 
that, repeatedly, what has been unprofitable material 
in the past has eventually become ore with the im- 
provements continually in progress in the arts of min- 
ing and metallurgy. Such improvements do not, as 
often thought, tend to increase the margin of profit 
in the industry, but, on the contrary, they bring into 
existence ever-growing reserves of leaner material, 
and so prolong the life of the deposits. 

That the public as a whole has been shrewder than 
the engineers might be inferred from the evidence 
revealed by a study of the prices paid for copper stocks 
on the New York Stock Exchange, and the yield re- 
ceived therefrom by the public. Apparently they have 
sensed the strength of the factors tending toward per- 
manency. 

I have compiled below a table showing the average 
market price and yield of the principal dividend-paying 
copper stocks in the United States for the ten years 
ended Jan. 4, 1921: 


Comparison of Yield on Average Market Prices 
of Copper Stocks 


1911-1915 1916-1920 1911-1920 
ate, Rate, Rate, 

Company Price PerCent Price PerCent Price Per Cent 
Ahmeek....... $72.75 4.87 $82.00 10.48  $77.375 7.35 
Allouez....... 40.25 6.39 49.00 i122 44.625 6.39 
Anaconda..... 41.875 9.79 68.375 9.38 55.125 9.52 
Calumet & 

Arizona... . 63.25 5.16 69.375 10.67 66.375 | 
Calumet & 

Hecla ; 467.00 6.77 448.00 10.27 457.50 8.48 
Chino Copper... 35.625 4.32 43.875 12.21 39.75 8.67 
Copper Range.. 48.75 4.62 51.50 11.65 50.125 8.23 
Greene 

Cananea.... 26.75 5.23 1 een Ee 33.50 10.00 
Inspiration.... 21.25 n.p. 52.25 11.01 36.75 8.97 
Isle Royale... . 23.375 . 86 29.00 8.62 26.125 a 
MiamiCopper. 23.50 6.14 30.00 12.52 26.75 12.23 
Mohawk...... 55.625 6.22 70.25 16.51 62.875 11.97 
Nevada Con- 

solidated.... 16.75 9.70 19.00 14.10 17.875 12.04 
New Cornelia... ....... n.p. 17.875 en cers an ee 
North Butte... 28.625 5.10 17.50 6.86 23.00 5.84 
Old Dominion.. 49.00 7.76 45.625 10.45 47.375 9.05 
Osceola Con- 

solidated.... 92.25 9.00 54.125 15.59 78.125 17% 
Phelps Dodge.. 216.75 7.45 264.75 8.87 240.75 8.08 
Quincy........ 69.875 5.08 71.625 13.26 70.75 8.84 
Ra Consoli- 

co ...:: 18.00 3.24 23.375 11.35 20.625 7.85 
Utah Copper.... 55.00 5.91 84.50 12.07 69.75 10.52 
Wolverine...:. 70.375 9.47 32.675 19.77 51.625 13.07 

Total Group 
Period Average Value Dividends Yield, 
Per Cent 
sg) ETC ere $615,292,302.00 $199,010,574.00 6.47 
Sn Cee 843,841,139.38 455,157,909. 00 10.79 
| ears ro 654, 168,483.00 8.77 


745,972,789. 38 
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It is evident from the above that these stocks have 
been bought at prices yielding well below any such 
figure as the engineer would be inclined to recommend, 
and yet history fails to show anything to indicate that 
in the long run the public has suffered for its greater 
faith in the unseen, so long as it stuck to mines which 
produced both dividends and copper. 


MINING DIVIDENDS REPRESENT BOTH CAPITAL 
AND PROFIT 


Before proceeding to study the third question, some 
clarification of terms seems essential. We must never 
forget that dividends from mining companies are never 
wholly profit, but represent both return of capital and 
profit. The proper allocation of dividends to these two 
sources is determined by three factors: first the amount 
of capital required to find an orebody, acquire title, 
and to explore, develop, and equip the property to de- 
liver a certain pre-determined volume of merchantabie 
product on the market. Second, the length of time 
required for this purpose, and consequent loss of in- 
terest on the capital so employed, and the deferment of 
profits. And third, the length of time required to 
exhaust the mine. No doubt, concrete examples would 
show more clearly the relative incidence of these fac- 
tors. However, such examples are already available 
to the industry, in J. R. Finlay’s third edition of the 
“Cost of Mining,” to whose inspiration I am indebted 
for most of my ideas on the economics of mining. 

In selecting a group of properties on which to base 
my study of this third question I have purposely kept 
away from bonanza mines of the United Verde Exten- 
sion type, in which, Mr. Finlay points out, the mere 
discovery of an orebody is the principal element of value 
in the undertaking, and have confined my attention 
solely to a group of “porphyry” mines, in which the gen- 
eral environment and choice of methods and equipment 
are the principal elements. 

At the outset we are confronted with the fact that 
in few cases are we able to separate the purchase price 
of the property from the cost of development and equip- 
ment. For our present purpose, this need be cause 
for no embarrassment, although it may not be amiss 
to suggest that the safeguarding of public investments 
in mining would be made easier by a more definite 
separation of these items. 

I have tablulated below certain items from the 1920 
balance sheets of a group of domestic “porphyry” mines, 
together with their average and maximum annual out- 
put for the preceding five years. So far as possible, 
I have selected those items to represent the amounts of 
fixed capital required to find, acquire, develop, and equip 
to produce the output obtained by those mines. As 
an index of the effect of general environment, and the 
time required to accomplish this end, I have made simi- 
lar tabulations for the three large South American 
copper mines, two of which are classified as “porphyry” 
mines, while the third might be regarded as similar in 
character to those of Jerome in this country. It will 
be noted that the Miami Copper Co. makes a definite 
separation of the fixed capital invested in mines from 
that invested in the development and equipment of 
them. However, in the summary I have omitted the 
figures of the Miami Copper Co., as that company’s 
item of “mining property” probably includes its “re- 
valuation surplus,” and not merely the purchase price 
and expense incidental to acquiring title to the prop- 
erty. 
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Braden Copper Co. Consolidated Balance Sheet, 1920 


Property, construction and equipment........ cae Sema cess a.wene $40,521,529. 00 
Deferred charges to mine development, including interest during 
CI ad a aing 6 whawaldae eds 4,913,505. 00 
Bonts of B.C. Mi Co. ete te B.C. Coy oo cciic vicccclvcescvsces 499,460.00 
Nise UNIO ciao ds xe Ceo hehe Ga e bk Oe kU Reson aeeae 394,339.00 
OE so ieee eae COR SU LR cimnes BUS OR Roan aen $46,328,833. 00 


Note—This amount purchased the property, developed the mine, and equipped 
it with mining plant, mill, smelter, and transportation facilities. 
Average production 1916-20, lb......... area 58,000,000 
Maximum protiuetion 1916, Bi. 6 o.coc cc odes ccccedsaeescwce 77,000,000 
Cost based on average production, 80c. per lb. of annual capacity. 
Cost based on maximum production, 60c. per lb. of annual capacity. 





Cerro de Pasco Copper Corporation Consolidated 
Balance Sheet, 1920 


WE ION. 2, 5 Faken eal edd lade Waxes ae kenes $45,021,674. 00 





Pe 5 ooo he ais aa nce A ha Re eae bees Veal ee 7,867, 134.00 
pe ee pele een ieee har my eer oe eae tere ek ee 1,280,000. 00 
ANOS a5 x tS SS Pa CR ERR RRR eta aenameouemus $54, 168,808.00 


Note—This amount purchased the property, developed the mine, and equipped 
it with mining plant, smelter, and transportation facilities. In addition it pur- 
chased and developed coal mines, coking plant, and railroad from same to the 


smelter. 
Average annual production 1916-20, lb 64,000,000 
71,000,000 


Maximum annual production 1917, lb ; Satan Bc chao i 
Cost based on average annual production, 84c. per lb. of annual capacity. 


Cost based on maximum annual production, 76c. per lb. of annual capacity. 





Chile Copper Co. Consolidated Balance Sheet, 1920 


IIE SIU IIR ao esas aca -nein eo waee adled ea tesees $99, 146,859. 00 
Congttastinn: GIG OCGUIDIBOIE «oo. 55 oi siecceic sk cc isis ceca www sens 23,480,695. 00 
Investment insteamship companies.................-02e005 1,073,958. 00 
Deferred charges to development................0020e eee eee 1,047,820. 00 


$124,749,332.00 

Note—This amount purchased the property from the Chile Exploration Co., 
and developed and equipped the mine, built a leaching plant, electrolytic precipi- 
tating plant, and the necessary railroad and steamship transportation facilities 


Average annual production 1916-20, !b.. 2... ..........02000- 84,000,000 
Maximum annual production 1920, lb 111,000,000 


Cost based on average annual production, $1.48 per lb. of annual capacity. | 
Cost based on maximum annual production, $1.12 per lb. of annual capacity. 











Inspiration Consolidated Copper Co. Balance Sheet, 1920 


Realestate, mines, buildings, and machinery ................. $25,704,812.00 
Note—This amount purchased the property, developed and equipped the 

mine, and constructed a mill, smelter, and transportation facilities. 

Average annual production 1916-20, Ib.................2.0.. 91,000,000 

Maximum annual production 1916, Ib... ............. 0.20005 120,800,000 


Cost based on average annual production, 28¢c. per lb. of annual capacity. 
Cost based on maximum annual production, 2lc. per lb. of annual capacity. 





Miami Copper Co. Balance Sheet, 1920 


Mining property.............. $26,450,685. 00 
Plant and equipment (mine and mill) 3,208,149. 00 
Development of mine 1,197,322.00 


$30,856, 156.00 
53,000,000 


ORME (a:dcck ta tae nce ene et ee as Dhaeee 


Average annual production 1916-20, lb......... 

Maximum annual production 1918, }b.. 2.2.0.2... 0... eee eee ee 58,000,000 

Total cost of plant and equipment and development $4,405,471.00 

Cost including property based on average annual production, 58¢. per Jb. of 
annual capacity. ; 

Cost excluding property based on average annua] production, 8.3c. per lb. of 
annual capacity : 

Cost including property based on maximum annual production, 53e. per Ib. of 
annual capacity. ‘ 

Cost excluding property based on maximum annual production, 7.6c. per lb. of 
annual capacity. 











Nevada Consolidated Copper Co. Balance Sheet, 1920 


Property account (mine, mill, smelter and railroad)............ $17,882,083. 00 

Deferred Charges to OPeTationS. . . ....ccccc cece ccececcccces 5,691,376. 00 
POUR aij eek Sarah oy Mia RE SAREE OAT ROPE CTA Me eee OEE $23,573,459. 00 
Note—This amount includes purchase of property. 

Average annual production 1916-20, Ib... ....... 20... 00.000 ee 60,000,000 

Maximum annual production 1916, Ib... ......... 02.6. e eee ee 90,000,000 


Cost based on average annual production, 39c. per lb. of annual capacity. 
Cost based on maximum annual production, 26c. per lb. of annual capacity 





Utah Copper Co. Balance Sheet, 1920 





DCMI AMI So oo one see ee bak ain as eeas ees $29,678,350.00 
Investments (excluding Nevada Consolidated) ............... 8,884,853. 00 
Prepaid expense for stripping and similar work................ 9,853,333.00 
Average annual production 1916-20, Ib............200eeeeeee 156,000,000 
Maximum annual production 1917, Ib... .. 2... ....2.2- 2-0: 195,000,000 


Cost based on average annual production, 3c. per lb. of annual capacity. 
Cost based on maximum annual production, 25c. per Ib. of annual capacity. 
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Ray Consolidated Copper Co. Balance Sheet, 1920 


eI 86 0 a rae aks sivsena ddialenwee Meet $8,656,440. 00 
Additional expense for construction 12,115,625.00 





I aaa ates die hoes Sis ee Kd he CU 3,025,221. 00 

WONG ois ko oa Bees SAR Oe cea. Ce Caw dacuaesueaetes $23,797,286. 00 
Average annual production 1916-20. Ib...................00. 68,000,000 
Maximum annual production 1917, ]Ib........................ 88,000,000 


Cost based on average annual production, 35c. per Ib. of annual capacity. 
Cost based on maximum annual production, 27c. per lb. of annual capacity. 





Summary South American Group 


Cost of properties, mills, smelters, railroads, and complementary 
WOOD ii ds cnaeg ced awetsc ae: 
Average annual production 1916-20, lb 
Maximum annual production, lb.................. : 259,000,000 
Estimated present annual production, lb............. ark 400,000,000 


Cost based on average annual production, $1.09 per lb. of annual capacity. 

Cost based on maximum annual production, 87c. per Ib. of annual capacity. 

Cost based on estimate of present annual production, 56c. per lb. of annual 
capacity. 


$225,246,973.00 
206,000,000 


Summary North American Group 


(Miami Copper not included) 
Cost of properties mills, smelters, railroads, and complementary 
WONG is coho eve nce ca hea ian ened ccendensaweurs 
Average annual production 1916-20, lb... ..............220.. 375,000,000 
Maximum annual production, lb 494,000,000 


Cost based on average annual production, 32c. per lb. of annual capacity. 
Cost based on maximum annual production, 25c. per lb. of annual capacity. 


$121,492,093. 00 





These figures show striking uniformity for the do- 
mestic group of mines. In the case of the Ray Con- 
solidated Copper Co., no investment in a smelter was 
required, as a contract was made with the American 
Smelting & Refining Co. to smelt the concentrates from 
the Ray mill at its Hayden plant. Similarly, only 
sufficient railroad was required to connect the mine 
with the Arizona Eastern at Kelvin, the latter then 
hauling the ore to the mill at Hayden, and the bullion 
from the smelter to the main line of the Southern 
Pacific at Maricopa. Similar advantage has undoubt- 
edly been taken of already existing facilities by the 


other companies to reduce the amount of their invest- 
ments. 


DEPRECIATION CHARGES MUCH HEAVIER FOR 
SOUTH AMERICAN GROUP 


In South America, on the other hand, practically all 
facilities had to be supplied by the copper companies 
themselves. Possibly, in the future these companies 
may receive some return on these outlays, from sources 
other than their own operations, as the general de- 
velopment of the country proceeds. In the meantime, 
however, it makes their depreciation charges about 
three times as heavy as for the domestic group. Of 
course, the construction of these complete facilities has 
taken appreciably longer than the partial ones required 
in the States, and dividends have necessarily been de- 
ferred for a longer period after production actually 
began than they have in this country. 

Working capital, our fourth question, is the amount 
of liquid assets required to finance current production, 
both of materials for market and dividends. Theoreti- 
cally, in this country, copper production requires three 
months from mine to market, and from this angle alone 
only sufficient liquid capital to finance operations for 
this period would be needed. It is easy to see, however, 
that sound sales and dividend policies will require the 
increase of this amount to six months or even a year. 
It may be worth while to point out here that the money 
so tied up has no other function than that of converting 
fixed capital into product or dividends. No product 
can be made without it, and consequently no distribu- 
tion can be made of it in full, until exhaustion of the 
mine. Any partial distribution must be continually 


“ 
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replaced from converted fixed capital, or the scale of 
operations must be proportionately reduced. Its pres- 
ent value in the case of a long-lived property will 
necessarily be very small, and in no case can it be 
regarded as having greater value than the cost of bor- 
rowing a similar amount from the banks. 


THE DIVIDEND RECORD 


To find the answer to our fifth question, we must 
examine the history of the dividend-paying copper 
mines of the United States. The following tables show 
the production and dividends of a group of copper com- 
panies, which, during the last twelve years, produced 
about 80 per cent of the total for the United States, or 
nearly 50 per cent of the world’s total. The unit of com- 
parison used is the dividends paid per pound produced, 
disregarding any changes in working capital. The 
periods are chosen to cover representative conditions 
prior to the war boom, and to show the effects of the 
war inflation and post-war deflation. In addition, as a 
matter of general interest concerning future competi- 
tion in the copper business, I have included the figures 
for the South American properties. 





Comparison of Earnings of Copper Companies Based on 
Dividends Paid Per Pound Produced During the 
Period 1911 to 1922 Inclusive 


Performance of companies in the United States which produced about 
50 per cent of the World’s output for the period. 


PRE-WAR PERIOD, 1911-1915 INCLUSIVE 
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TOTAL TEN-YEAR PERIOD, 1911-1920 INCLUSIVE 


RS Ss Spe as oa Sete pa 
PR 2S So ce A coon see Shayne eh 
ER fo Ss Sori Ie S's bie ices 
Calumet & Arizona............... 
Calumet & Hecla................. 
ON aa 
Copper OMRP. ..... o.oo ccc cect 
Groene CANANEA. . ooo. .656.cce ses 
MUNI 2:02 ooo wa Saeed nv eC 
ON ne oe naar oe 
NMNIAE CII ass sien av sos wo 0 
IR ne es oa Scene ene 
Nevada ee oe 
New Cornelia. . 

North Butte. . 

Old Dominion................... 
Osceola Consolidated 
Phelps Dodge. 
Ray Consolidated. 
Quincy. 
United Verde.. 
Utah Copper 
Wolverine 


Totals 


Average selling price 
Per cent profit on selling price 


Pounds 
191,133,621 
62,929,731 
2,330,410,289 
536,960,891 
646,022,087 
510,293,779 
269,907,465 
406,903,774 
477,317,376 
100,743,554 
421,806,686 
116,898,840 
660,212,801 
146,046,284 
207,852,251 
290,282,442 
152,710,009 
1,366,945,986 
559,532,318 
194,385,608 
493,075,397 
1,341,358,879 
63,664,853 


11,577,294,921 


Cents 
Dividends Per Pound 


12,150,000 
2,850,000 
110,554,375 
35,276,493 
33,013,000 
29,991,709 
16,267,886 
16,750,000 
38,893,701 
2,025,000 
24,444,886 
7,525,000 
43,038,212 
1,350,000 
5,719,000 
12,731,503 
8,797,725 
86,075,000 
25,522,541 
7,562,500 
29,625,000 
87,727,846 
3,950,000 


$641,931,377 


TOTAL TWELVE-YEAR PERIOD, 1911-1922 INCLUSIVE 











> 
> 
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Production, Cents 
Company Pounds Dividends Per Pound, 
NR once oe hewn aee ios 76,307,867 $3,550,000 4.65 
NN io iis wai Sew ees a see iee s 30,497,085 100,000 0.31 
ee Se eee eee ere 1,236,239,397 47,359,375 3.89 
Calumet & Arizona............ 268,796,024 12,529,179 4.66 
Calumet & Hecla.............. 313,309,178 16,779,000 5.36 
eS 198, 161,840 6,697,995 3.38 
Copper Range...............- 134,034,866 4,436,696 3.31 
Greene Cananea.. seanateiere 175,729,828 3,500,000 1.99 
Inspiration Consolidated... ..... PO BEPBTO  kivsia sinebunies ee 
ERMINE cos cba wes oS 3.00% 06 35,778,966 150,000 0.42 
Miami Copper...............- 156,214,127 5.416,575 3.46 
RR fein Chet emece 56,842,662 1,725,000 3.03 
Nevada Consolidated.......... 318,548,067 16,245,488 5.10 
New Cornelia................+ Not Producing 
North Pemtte. ......... 050.5555 117,272,159 3,139,000 2.61 
Old Dominion................ 141,010,599 5,646,721 4.00 
Osceola Consolidated.......... 82,828,799 3,990,225 4.81 
Phelps Dodge Corporation...... 692,088,815 34,525,000 5.01 
Ray Consolidated............. 219,293,568 4,593,857 2.09 
Quincy. . oe asrgne oi sasensioas 92,483,064 2,337,500 252 
Snited Verde. ..... .so.-..ssss. 177,645,379 8,550,000 4.25 
Utah Copper............. 562,911,041 18,275,218 3.25 
WMUNIIING Soho oar she sence 38,062,765 2,000,000 5:$2 
MUR aco sevess hhouie 5,174,401,766 $201,546,830 3.90 
Average selling price. ape a slaXccials iocainararSanaie aie uae eraranadt ea a 15.37 
Per cent profit on selling price So ed NO Sls GS Se NE eel ahh aa 25:3 


WAR PERIOD, 1916-1920 INCLUSIVE 





RNIN sch Srixic sa 83S td lote, Ee oe 114,825,754 $8,600,000 7.49 
REM isso ak ecaeee cee ce 32,432,646 2,750,000 8.47 
eS ES ee ee 1,094, 170,892 63,195,000 5.77 
Calumet & Arizona............ 268, 164,867 22,747,314 8.36 
Calumet & Hecla............. 332,712,909 16,234,000 4.88% 
ROU So oases sence ss 312,131,939 23,293,714 7.46 
Copper DROBO. x. 5.5 5 oe sic5 cn 135,872,603 11,831,190 8.71 
Greene Cananea............... 231,173,946 13,250,000 5.73 
Inspiration Consolidated. ...... 456,871,706 38,983,701 8.53 
RI ares iar arieutsace se 64,964,588 1,875,000 2.89 
Bitami Comer... ..... 6.50. 0sc0 265,592,559 19,028,310 7.16 
OS ea 60,056,178 5,800,000 9.66 
Nevada Consolidated.......... 341,664,734 26,792,724 7.84 
DET II inca cn oes eo dice ure: 146,046,284 1,350,000 0.92 
ee eee 90,580,092 2,580,000 2.84 
Ce eID. i Soc ees nies 149,271,843 7,084,782 4.79 
Osceola Consolidated.......... 69,881,210 4,807,500 6.88- 
Phelps Dodge Corporation...... 674,857,171 51,550,000 7.73 
Ray Consolidated............. 340,238,750 20,928,684 6.15 
Quincy.... eee asce 2 101,902,544 5,225,000 5.22 
Unit “7 Sea } 315,430,018 21,075,000 6.68 
Utah Copper............ 778,447,838 69,452,628 8.79 
WROD 2555 css Sees 'ls 25,602,088 1,950,000 7.62 
MEN aon oon eee 6,402,893,155 $440,384,547 6.87 
NOR SEL. oa outed t4 es chen ee wees eek 23°35 
Per cent profit on velling price... ..... 2... .0.0 5s cece ccc cece eee 29.4 


IR Sia Deg ce gt pe Ka a 212,273,902 $12,550,000 5.92 
PAR citar taco he 62,929,731 2,850,000 4.52 
MMPI i M25 hos omits at cae 2,505,731,248 110,554,375 4.41 
Calumet & Arizona............... 585,253,197 36,800,000 6.25 
Calumet @ Heela. «20... .....8s000: 701,683,223 39,800,000 5:62, 
Chino Copper... oi <.ecsees ss 547,837,375 29,991,709 5.47 
Copper Range........ 308,888,857 16,671,308 5.39 
Greene Cananea... 433,929,376 16,750,000 3.86 
Inspiration Consolidated. 562,326,259 38,893,701 6.93 
Isle Royale. Pees 109,874,524, 2,325,000 2.42 
Miami Copper. amie ae tahai a's a daa 542,573,074 27,433,403 5.05 
Riise cee Sh cvass we gente 142,162,471 7,825,000 5.50 
Nevada Consolidated . 693,337,801 43,038,212 6.27 
New Cornelia. 192,851,469 3,150,000 1.63 
North Butte. 218,812,240 5,179,000 2.61 
Old Dominion............... 316,245,379 12,731,503 4.02 
Osceola Consolidated. 152,710,009 8,990,025 5.89 
Phelps Dodge — ration. 1,483,392,384 90,550,000 6.10 
Ray Consolidate d. : 597,595,857 25,522,541 4.27 
United Verde 546,656,885 32,775,000 6.00 
Utah Copper. 1,450,648, 184 95,038,051 6.55 
MENG i (ciaheias ae asen nia Gare Re Si 70,305,156 4,050,000 5.76 
ne 227,345,873 7,562,500 3.33 
NIB sb Soaps iors 5 tie wuatamerdh 12,665,364,474 $671,031,328 - 5.30 
Average selling price. . Lah ae cde ARM vals ete Celaya Re an etre 19.43 
Per cent profit on selling price. Sega Peele AES Sea ns OE eT Oe eee 7 ie 
Summary 
Per Cent 
; Production, Cents Profit on 
Period Pounds Dividends Per Pound Gross Income 
NOt ees osc 5,174,401,766 $201,546,830 3.90 25:3 
1996-20... nce 6,402,893, 155 440,384,547 6.87 29.4 
WOUUr20. sc. 11,577,294,921 641,931,377 5.54 27.3 
by ee 7,493,528,971 $469,484,498 6.27 29.1 
PON 22 soos 12,665,364,474 671,031,328 5.30 27.9 


Note 1—In the foregoing tables, wherever companies have re- 
ceived dividends from other companies in the group considered, 
such dividends have been deducted from the total of their dis- 
tributions. The companies so affected are Anaconda, Calumet & 
Hecla, Calumet & Arizona, Phelps Dodge Corporation, and Utah 
Copper. In the case of Calumet & Hecla, notes issued by that com- 
pany in exchange for stock in other companies were paid off dur- 
ing the period and have been added to the net total of Calumet 
& Hecla dividends. Where companies are engaged in other opera- 
tions than producing copper, all dividends have been credited to 
copper in arriving at the per-pound figure. 


Note 2—The average selling prices were taken from figures 
published by the U. S. Geological Survey, and weighted against 
their domestic consumption figures for the respective years and 
then the averages for the periods found. 


Note 3—The total for the ten years 1911-1920 inclusive was 80 
per cent of the total United States production for those years as 
given by the U. S. Geological Survey. 


Note 4—1922 production figures for the following companies 
were not available at the time the tables were made up and have 
been estimated in the totals for the twelve-year period: Greene 
Cananea, United Verde, Quincy, and Wolverine. 





South American Companies 
1916-1921 INCLUSIVE 





Production, Cents 

Company Pounds Dividends Per Pound 
COE POI 6. in ois cee os sie 29% 388,261,851 $18,704,428 4.82 
Nee ee eer ae 317,460,659 none none 
SOMO OUIIIEE 5 oso os cas adealsae aad 475,033,859 none none 
PMI ok ooo ose axe ap ets Se oes 1,180,756,369 $18,704,428 1.58 
North American companies......... 6,729,485,548 $451,500,104 6.71 


Note—There were outstanding on the first of January, 1922, about $72,000,000 
in bonds of the three South American companies. 
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The salient points brought out by these various com- 
parisons, are stated below: 

1. The figures indicate the futility of attempting to 
estimate distributable profits over a period of years by 
estimating operating costs and projecting selling prices, 
and point strongly to the marked stability of profit on 
gross income. In 1918, J. R. Finlay, in discussing the 
normal profit of mines, wrote as follows: 


“But as a practical matter the price level is probably less 
important to the producers than we are accustomed to 
imagine. The products of mines are staples, indispensable 
to the life of civilization. There is a constant demand for 
them. Some mines can produce more cheaply than others. 
The cheap producers are profitable; the higher cost pro- 
ducers are only profitable during temporary waves of sharp 
demand. Following out this line of reasoning it is easy to 
see that the average profit of a mine is a measure of its ad- 
vantage compared to other mines; in other words it is deter- 
mined by competition with other mines. It will be found, 
for instance, that a given property is able to pay one-quarter 
of its gross output in dividends. This simply means that 
three-quarters of its output is consumed in costs, of one 
form or another, and that the remaining quarter goes to the 
stockholders. This proportion varies from year to year, but 
in the long run an average is established and maintained. It 
seems logical to believe that this proposition will remain as 
fixed as ever, whatever the level of prices. Thus we may 
believe that a copper mine which will pay 3c. a pound if the 
selling price of the metal averages 12c. will be able to pay 
6c. a pound if the metal is to average 24c. I am disposed 
to accept this proposition as a sort of general principle. 
Perhaps it is an important thing to bear in mind during the 
uncertainties attending the readjustment and reconstruction 
that must follow the war. There is, of course, some danger 
in confusing the changes in the condition of individual mines 
with the changes in industrial cond'tions. 

“If this proposition is true it involves the following con- 
sequences: (1) That changes in price levels which affect all 
commodities alike are not of fundamental importance to 
producers, for it is nothing but a change in the value of a 
dollar. If wages are doubled, costs will be doubled and each 
producer will have the same amount of goods as before. 
(2) But a rise of prices is unfavorable to all forms of fixed 
income and a lowering of prices is favorable to fixed income. 
Thus if prices are to be double those of the pre-war period 
the general effect will be to repudiate, or cancel, half the 
bonds and mortgages of the world, including all national 
debts, except of course those that were floated during the 
period of inflation. The nominal value of the older debts will 
remain the same of course; the real value will be reduced 
one-half. (3) In the case of staples, including mines, mining 
dividends and mining stocks, the real value will remain the 
same, but the nominal value wi!l be doubled.” 


A study of the summary shows the following facts: 
During the five years 1911-1915 inclusive, the average 
selling price or gross income per pound received by 
producers in the United States was 15.37c., and the 
dividends paid per pound by them were 3.90c. or 25.3 
per cent of gross income. During the seven years 
1916-1922 inclusive, the average selling price received 
was 21.5c. and the dividends paid were 6.33c. per pound, 
or 29.4 per cent profit on gross income. It is obvious 
that these figures are in substantial agreement with 
Mr. Finlay’s forecast quoted above. There is good rea- 
son to believe that a fairly large proportion of the 
dividends paid in the second period were actually 
earned in the first, and for sound reasons, which I will 
discuss later, were withheld unti! the second period. 
If this adjustment could be made in the respective 
amounts distributed in the two periods, the percentages 
of profits on gross income for the two would be almost 
identical, as predicted by Finlay. 

2. When we try to reconcile published figures on 
operating costs with dividends paid to stockholders in 


Engineering and Mining Journal-Press 


copper companies, figures which generally range from 
6c. to 12c. per pound, we are confronted with the fact 
that there is never available for dividends, even for 
companies which have been operating long enough to 
have accumulated ample working capital, anything like 
100 per cent of the margin between operating cost and 
selling price. Every large part of this operating profit 
is necessarily absorbed in one of several ways. First, 
in the acquisition of territory to safeguard and prolong 
the life of the property. Second, in the alteration of 
plants to meet competition in costs. Third, in enlarge- 
ment of capacities to increase volume of earnings. 

3. The greatly accelerated growth of taxation since 
the war has had an important effect in holding profits 
down. The optimists tell us that this is only temporary. 
Still there is little consolation to be found from a study 
of the history of taxation. That it is not an unmiti- 
gated evil might be inferred from the comparative re- 
sults obtained in this country and those less highly 
organized, and consequently less expensive to govern. 

4. Returning for a moment to the comparison of 
the two periods, it should be appreciated that, during 
the pre-war period, many companies like Utah Copper, 
Nevada Consolidated, Ray Consolidated, Chino Copper, 
and Miami Copper were newcomers in the field, with 
barely sufficient working capital to meet their needs. 
Common prudence required that dividends should be 
held back until such time as the directors felt that 
any emergency could be met without recourse to the 
banks. A comparison of earnings for the same periods 
would undoubtedly show an even more marked sta- 
bility in the percentage of profit on gross income. 
Again, if we reduce the dollars of the second period 
to the purchasing power of the first, we find that, in 
terms of actual wealth, the companies distributed little 
if any more per pound of production to their stock- 
holders during the period of high prices than they did 
in the period of low prices. For illustration, if we 
assume that the average dollar distributed during the 
second period had 65 per cent of the purchasing power 
of that distributed in the first, the figures would be: 


Dividends Paid Per Pound 


1911-1915 1916-1922 
3.90 cents 4.11 cents 


In other words, those companies that can maintain 
their relative ability to compete with the average costs 
of the industry should not be unduly elated over the 
prospect of a period of high prices, or unduly depressed 
over one of low prices. Of paramount importance to 
them is this ability to compete. 

The history of the South American copper mines 
to date presents a good example of how under certain 
conditions operating costs below the average may not 
result in dividends even up to the average. The 1,180,- 
750,000 lb. produced by the three mines of importance 
in that continent would have produced nearly eighty 
millions in dividends in the United States, while under 
conditions down there they have been able to pay 
$18,704,428. Perhaps it is a little early to use these 
figures critically. Nevertheless, it may not be inap- 
propriate to compare results as far as they have gone, 
particularly in view of the serious apprehensions which 
have existed in many minds as to the ultimate effect on 
domestic producers of competition from this source. 

The effect of general environment can be well ob- 
served, in the record of the Cerro de Pasco company. 
Though the present company dates from 1915 only, its 
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predecessors have produced copper since the early ’90s, 
and production from the associated silver deposits dates 
back to the days of the Incas. It is distinctly not a 
newcomer. During the six years from 1916-1921 in- 
clusive, it produced 388,261,851 lb. of copper, and paid 
$18,704,428 in dividends, or 4.82c. per pound. In the 
same period, ti 2 average North American company paid 
6.71c. per pound in dividends, or 39 per cent more. To 
secure a somewhat more direct comparison, although 
the nature of the two deposits is very different, let us 
take the case of the Nevada Consolidated Copper Co. 
In the same six years, this company made a slightly 
lower output—namely 351,027,059 lb., and paid out 
$26,792,724 in dividends, or 7.63c. per pound. This is 
58 per cent more than the Cerro de Pasco company. 
At the close of business Dec. 31, 1921, the company’s 
statements showed an excess of current assets over 
current liabilities for the Cerro de Pasco of $12,334,157 
and $7,154,162 for the Nevada Consolidated. But the 
former had $7,997,000 of 8 per cent bonds outstanding, 
while the latter had none. There can be no doubt of 
the tremendous handicaps imposed by the general en- 
vironment in such a locality as the Peruvian Andes. 

As neither Braden nor Chile Copper had paid any 
dividends up to 1922, no real comparisons can be made 
as yet. It is interesting to note, however, that In- 
spiration Consolidated, which began producing in the 
same year—namely, 1915—shows a total output of 
492,492,144 lb., compared with 484,614,502 Ib. for Chile 
in the seven years ending Jan. 1, 1922. On this pro- 
duction it paid $38,983,701 in dividends, or 7.92c. per 
pound. This latter figure is a record surpassed by few 
companies for the same period, and by none whose 
initial production was as late as 1915. 

Similarly, Miami Copper and Braden both began 
production ‘in 1911, and up to 1922 had turned out 
475,118,627 lb. and 408,089,288 lb. respectively. On this 
output Miami Copper paid $25,939,175 in dividends and 
showed a net balance of quick assets of $6,311,443, 
whereas Braden paid no dividends and showed an ex- 
cess of current liabilities of $9,494,655 in addition to 
$13,416,000 of 6 per cent bonds outstanding. Neither 
Inspiration Consolidated nor Miami Copper has any 
bonded indebtedness. These facts, together with those 
covering the relative investment in mines and plant, 
cited earlier in the discussion, strongly reflect the rela- 
tively unorganized condition of Chile when compared 
to a highly industrialized country like the United States, 
and the inherent added difficulties of establishing 
industrial operations. Such difficulties absorb both 
capital and time. 

In this connection, it is idle to suppose that just as 
great ability has not been engaged in the direction of 
these enterprises outside as in those of their competi- 
tors inside the United States. Still there may be some 
reason for believing that the keener technical compe- 
tition in this country may have a wholesome effect in 
eliminating poor practice more rapidly. There is noth- 
ing more stimulating to human activity than keen com- 
petition, constantly in sight. : 

As a parallel case to that of the South American 
companies, we might cite that of the Greene Cananea 
Consolidated Copper Co. Although I have included it 
among the North American producers, owing to its 
location in Old Mexico, it has suffered from similar 
difficulties, which have not been lessened by the chronic 
disturbances in that country for the last ten years. 
During the ten years ending 1920, it was able to pay 
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only 4.12c. per pound, while the average North Ameri- 
can producer paid 5.54c. per pound. 

Before proceeding to my conclusions, I want to call 
attention to one more fact of history, which has to do 
with the world’s consumption of copper. The late Dr. 
James Douglas found what he regarded as a very sig- 
nificant relation between the production of copper and 
that of pig iron. Extending over a period of many 
years prior to the Great War, the world produced a 
pound of copper to every 83 lb. of pig iron. This ratio 
seemed to be fairly constant from year to year. Be- 
ginning a few years prior to the war, this ratio was 
materially reduced. In other words, the production 
of copper increased much more rapidly than that of 
pig iron. I have listed below the ratios for the year 
1913, and the years from 1917 to 1922 inclusive. 


Ratio of the World’s Production of Copper to Pig Iron 


1913 1917 1918 1919 1920 1921 1922 
1-79 1-49 1-45 1-52 1-61 1-66 1-55 


That these figures apply with equal force to con- 
sumption should be obvious when we remember that 
production and consumption have just about balanced 
each other at the present moment. 

In 1914 one pound of copper in the United States 
At present prices, it 
will buy less than 10 lb. Similar comparisons might 
be made with other pairs of commodities. The point 
which I wish to bring out is that there are temporary 
maladjustments in the commodity markets, even in 
those as closely related to each other as the leaders 
of the metal industry. Whether copper should go up 
and stay up to a parity with steel at its present price, 
or whether steel should come down to a parity with the 
present price of copper, is something that time alone 
will tell. But to me the logic of believing that the 
prices of these two most important metals should move 
in fairly constant relation seems inescapable. 

From the standpoint of consumption, the present 
relative cheapness of copper is an added advantage. 
This condition tends to expand the fields in which it has 
already found favor, and also to promote its introduc- 
tion into new fields of usefulness. Once established in 
such new fields, it will be hard to displace even if its 
relative cost should increase materially. 

In conclusion, I offer the following suggestions: 
First, that we may dismiss any hopes or fears of failure 
in the sources of supply for the copper market for the 
present generation at least. Second, that we may look 
forward confidently, in spite of any present demorali- 
zation of markets, to an increasing consumption of 
copper throughout the world. We may even expect for 
a time to see the consumption of copper increase rela- 
tively more rapidly than that of pig iron and steel. 
Third, it is difficult to upset the logic of the argument 
that, in the future as in the past, the industry will 
require an average selling price which will yield a 
profit of 25 per cent on gross income to the average 
producer, after allowing for all reasonable charges for 
capital expenditures and depreciation of plants. And 
lastly, there is no reason for believing that copper from 
other sources than the United States can be produced 
at a cost that will yield dividends (which after all, are 
the real measure of profits) in any greater amount 
than the average yield in the United States. 

In closing, I wish to acknowledge my indebtedness 
to E. N. Skinner, mining engineer, of 25 Broad St., 
New York, for the many valuable data assembled in his 
admirable Bulletin on Copper Share Statistics. 
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Electrical Equipment of Rosario Mill and Mine 


An Account of the Practice at an Isolated 
Plant—Reasons for Selection of 
Machinery Used 


By FREDERICK KRUG 
Electrical Engineer, Formerly With New York & Honduras 
Rosario Mining Co. 


HOUGH the use of 
electricity in the 
mining and milling 


of gold and silver ores 
has reached a high state 
of perfection, little has 
been written describing 
the practical results ob- 
tained with equipment 
installed. The plant of 
the New York & Hon- 
duras Rosario Mining 
Co. at San Juancito, 
Honduras, Central 
America, is of particular 
interest in this connec- 
tion, because of its isola- 
tion and the attendant 
difficulties of proper 
maintenance. 

The mine is situated 
about one hundred miles from Amapala, the only Pacific 
port of Honduras. From Amapala, passengers and 
freight are transported about twenty miles by smail 
river boats to San Lorenzo, from which point an auto- 
mobile road connects with Tegucigalpa, the capital of 
the country. From the capital to the mine, a distance 
of twenty miles of mountain trails, the only means of 
transportation possible is on mule-back and ox carts. 
The average time that ox carts require to make these 
twenty miles is about a week. Saddle mules will cover 
the distance in about seven hours. 

In spite of this handicap of location, the Rosario mine 
has been extensively operated for nearly forty years, 
and evidence is available showing that silver was ex- 
tracted as long ago as the eighteenth century. The mine 
is situated about 5,000 ft. above sea level and is in the 
midst of some of the highest mountains in the country, 
reaching elevations of over 7,000 feet. The precipita- 
tion for about nine months of the year is heavy, result- 
ing in an ample supply of water for power purposes. 
This, coupled with the naturally advantageous topog- 
raphy of the locality, has made possible the develop- 
ment of two hydraulic power plants of sufficient capacity 
to supply all the power requirements of the mill and 
mine. 





Frederick Krug 


POWER PLANTS DEVELOP 2,100 HORSEPOWER 


These two power plants utilize the same water in 
series. The upper or San Juancito plant operates under 
a head of 1,355 ft. and has two 600-hp. Pelton wheels 
direct-connected to two 350-kva. generators. The water 
for this plant is supplied by two wooden flumes, one 
7,300 ft. long and the other 9,600 ft. long, terminating 
in a water box, at which point the water enters the pen- 
stock. The tail water from this plant again enters a 


flume, which is also supplied by another small stream. 
This flume carries the water for the lower or Guadalupe 
plant, which operates under a head of 500 ft. and has 
two 450-hp. Pelton wheels direct-connected to two 350- 
kva. generators. It will thus be seen that the total 
power that can be developed by these plants is about 
2,100 hp. 

The power is transmitted as generated at 6,600 volts, 
three phase and 60 cycles a distance of four miles to 
the cyanide mill and nearly six miles to the mine com- 
pressor plant. Duplicate lines are provided from a 
switch house (at which point the lines from the two 
plants join) to the mill, thus making it possible to 
operate the mill from either plant independently or to 
operate on one line in case of trouble. This duplicate 
line was installed to enable the maintenance force to 
make line repairs without interrupting the service to 
the mill. 


MILL TONNAGE DOUBLED SINCE START 


The mill was originally designed and built to handle 
200 tons of ore per day. As is usual, this was pushed 
to the limit, until at present the average amount of 
ore milled is about 400 tons per day. This increase in 
capacity has been attained with practically no additions 





Exterior view of mine compressor plant, showing also 
6,600-volt transmission line construction used. 
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to the electrical equipment of the mill, showing the 
wide variation of loading to which a given design for 
the electrical department of a mill may be subjected. 

Contrary to the usual practice in the western part of 
the United States, where 440 volts is most generally 
used for mill work, a voltage of 2,200 was adapted in 
the mill for all motors to and including motors as small 
as 15 hp. There are but two exceptions to this in the 
entire mill, a 15-hp. and a 35-hp. motor that were avail- 
able from the old works. These operate at 220 volts 
where it was convenient to place them near a lighting 
transformer bank. All other motors under 15 hp. oper- 
ate on 110 volts from these transformers. 

From experience with the use of 2,200 volts in this 
mill it is my opinion that this voltage ought to be 
given more consideration in new designs than it receives 
at the present time. This is particularly true where 
the mill buildings are somewhat scattered and the feed- 
ers necessarily quite long. 





Switchboard at mill substation. 


The mill substation is provided with two banks of 
transformers consisting of three 125-kva. transfermers 
each, to step down the voltage from 6,600 to 2,200 volts. 
For lighting and small motors there are three banks of 
three 15-kva. transformers each to reduce the voltage 
from 2,200 to 220 and 110 volts. These three banks are 
situated at the three heaviest load centers for these 
voltages. The mill switchboard has standard distribu- 
tion panels equipped with oil circuit breakers and over- 
load trip coils. There is an ammeter for each circuit, 
and one power-factor meter serves the entire board by 
means of plug switches. 


TUBE MILLS TAKE Most POWER 


The heaviest power consumption in the mill is in the 
process of pulverizing the ore. The first step, crushing 
the ore as it comes from the mine in gyratory crushers, 
consumes the least; grinding in the tube mills is re- 
sponsible for the consumption of more than a third of 
the total mill power. 

The actual average percentages for the various 
processes are as shown in Table I, giving the distribu- 
tion of mill power. 

The two Gates gyratory crushers at the head of the 
mill were formerly each independently belt-driven by a 
25-hp. motor. A countershaft was run, and both crush- 


ers were belted to one of the motors only. Even with 
the greatly increased mill capacity this arrangement, 
due to the intermittent character of the load, has been 
in entirely satisfactory operation for several years. 
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The only trouble ever experienced with crusher motors 
has been due to some of the ore or pebbles being carried 
to the motor on the belt and getting between the rotor 
and stator. To prevent this, heavy screens were fast- 
ened on the pulley-side end bell of the motor, and this 
has entirely obviated the difficulty. 


Table I—Electrical Power Distribution for a Typical Month 








Per Cent 
Used for of Total Kw.-Hr. 
URNS <7 NE le 0 Be Maen a oe Sad gina a eae ates ore a 57.0 346,366 
MUN sic ayo ctor ata hea se aerate Rua ss ts ale SES ge are 0.5 3,038 
NINN 6 acs 2505S 5 GE wee me Pe Ue ROS TE 35.0 212,601 

RII e, cn So Die Nd ern orks eae See a aren ed 0.3 82 
REED eld Oxo cee eras Dae wien Den eve 4.0 24,307 
Sem ink x lures tec ttG adage inte Epa UR a Ye 12,153 
RRP) 050 Ret hs A Je saloon ee cree 0.5 3,038 
PORE ARIS EMM 225 Fo itso SR Rae Me ie eee eos 0.4 2,431 
CS Oe ANG Sd ee eon eer ye re ee 0.3 1,823 
I Seek Sh om 5 ke erties tas aed Wome ai eeaERI ne Seat ais 100.0 607,660 
Distribution of Mill Power 

Per Cent 
Used for of Total Kw.-Hr. 
NOR MMUENMIE cic yao gk eas SEN RI See ER ee as 2S 7,966 
SSNS cus 5 5 Sas Ione tale eee Re aS 18.0 62,346 
NEE Ss ors chy ez wx es otra tirana cat een eee 36.0 124,692 
RTE ee OEP Ee Ree RR os ENE 22.0 76,201 
PENN 5 fs os Cais GS DAS Ls DATE oa OEE 21.7 75,161 
a ee ee ne eRe eRe a eM erSe ee 100.0 346,366 

Power Supplied 

_ Per Cent 
Power plant of Total Kw.-Hr. 
NE NIRS 2 83 Seiad So oma Ses alee 61.4 372,830 
RMN SAS ta ce hore nc Se hee or ered on eae ere 38.6 234,830 
100.0 607,660 
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Table I1i—Connected Motor Load in Horsepower 


Location and service 


Number of Motors Connected Hp. 
Mill 


NOP RRIOTS ooo. 0. 2. 5 ovsseaix ass oT 1 25 

Stamp battery......... : 3 385 

Tube WWIB. . ..6 san isc cs 3 225 

IOI oo oe cea Gin awe 10 220 

Air compressors......... z 100 

AGUAVION....s os cecenes ; 6 26 

Precipitation process................. 7 32 
Mine 

a ONG 5a 25. oo io on i we a 2 560 

Electric haulage 2 M-G sets for 6 locomotives ‘ 110 

MER rae eee SS A ee aN as er he 3 17 
Electric and machine shops 

Machine drive........ 4 27 
Laboratories 

Crusher and blower......... 2 6 
Surface department 

Carpenter shop.......... 1 35 

Refrigerating. ........ 1 5 
Lighting load equivalent, hp. 

— aioe eae eg Orece ier aes , or . 

Me Seon satus ete : ; ok 
UNOO a bec wim, wr. : : ee 29 
ONAN oc 5. MI Sear ast o cotlctelicecle ae erat 45 1,820 


The stamp batteries consist of twenty 1,850-lb. 
stamps. These are placed in battery groups of five 
stamps, and each group is separately belted to a main 
countershaft, which is driven by a 200-hp. synchronous 
motor. A 150-hp. synchronous motor is also available 
as a spare, and either of these units can be started 
by means of a 35-hp. induction motor and placed on the 
line by men of little experience, by means of an auto- 
matic synchronizing device. Each motor has its own 
exciter belted to it, and a spare exciter is motor-driven 
and so arranged by means of a double-throw switch 
that it can be made to serve either synchronous motor 
in case of exciter trouble. By these means continuity 
of operation is assured the stamp battery so far as it 
is possible to do this with the electrical equipment. 


’ These two units were formerly generators in an old 


plant, and, being available when the mill was built, 
were utilized for the stamp-battery drive. 

The disadvantage of having all stamps driven by one 
motor is that in case of electrical trouble the entire mill- 
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ing process is held up. Belt trouble will also cause a 
complete shutdown of a!l the stamps until the belt can 
be freed. For this reason it is the usual practice to have 
an independent motor on each battery group, or at least 
two motors, one for each half of the total stamps in- 
stalled. In this way a complete mill shutdown can be 
averted in case of even serious stamp-battery trouble. 

The average load on the stamp-battery synchronous 
motor is 110 hp., and when the 200-hp. motor is in 
service considerable capacity is available for power- 
factor correction. The motor is then operated with a 
50-per cent leading power factor, which results in a 
mill power factor of about 90 per cent against approxi- 
mately 75 per cent without correction. 

The mechanical efficiency of a stamp-battery drive 
can be simply calculated from the: formula 


QxXNXWxXD 
| Horsepower ="~*"33,000 
In which 
= Total number of stamps. 
N = Average number of times each drops per 
minute. 
W = Weight of each stamp. 
D =} Average distance dropped by stamps in feet. 
This represents the direct input to the stamps, and 
the result so obtained divided by the electrical input 
in horsepower will give the over-all mechanical efficiency 
of the drive. A stamp-battery load is constant, except 
that the height that the stamps will fall will vary 
slightly with changes in the rate of feeding the ore; 
hence the best efficiency is obtained when the ore is 
being crushed as rapidly as possible. 


TUBE MILL Motors SHOULD BE ACCURATELY 
ADJUSTED TO LOAD 


At the Rosario mill three 5x22-ft. tube mills are in 
operation, two for coarse grinding and the third for 
regrinding the oversize material from the first two. 
Each of these mills is driven by a 75-hp. slip-ring 
induction motor through a flexible coupling and gear- 
and-pinion drive. These motors are equipped with re- 
versing starters, so that the mills can be rolled first in 
one direction, then in the other, to facilitate starting 
up a fully charged tube mill. For maximum grinding, 
the speed of the tube should be such that the charge of 
pebbles and ore is kept constantly rolling down hill, 
but not carried over by centrifugal force. A tube-mill 
load is constant, though it will vary somewhat with the 
amount of pebble charge and the rate of feed. As the 
tube mills consume so large a portion of the mill power, 
it is essential that the motor size be adjusted as accu- 
rately as possible to the tube-mill loads in order that 
the mill power factor may be good. The tube-mill 
motors at Rosario are practically under constant full 
load when the mills are fully charged, resulting in an 
average power factor of over 80 per cent. 

Referring again to the table on distribution of mill 
power, it will be noted that the power consumption for 
pumping is 22 per cent of the total mill power. This is 
divided among ten motors as follows: three triplex 
pumps and one centrifugal pump, to pump mill solution 
from the thickeners back to head of mill for the stamps 
and classifiers; three triplex pumps to pump the rich 
solution up to the refinery, and three triplex pumps for 
the zine precipitation process. No slime pumping is 
necessary, as the mill is so situated that all slimes are 
carried by gravity. The motors for these pumps vary 
in size from 15 to 35 hp., and are all the slip-ring in- 
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duction type. They were formerly all direct gear-and- 
pinion connected to the centrifugal pumps, but because 
of the high motor speed, 900 r.p.m., the resultant 
vibration, particularly in the large sizes, caused fre- 
quent motor troubles. Two of the 25-hp. motors, driving 
10x10 triplex pumps and subject to continuous heavy 
duty, were equipped with flexible couplings, with the 
result that trouble from vibration was entirely over- 
come. No trouble was experienced with gear drive at 





Aldrich triplex solution pump in mill driven by 15-hp. 
motor. (Note drip shield over motor and automatic 
control panel operated by float switch.) 


a motor speed of 900 r.p.m. up to 15 hp., but above 
that and up to 50 hp. a motor speed of 720 r.p.m. will 
give much more satisfactory results. If a flexible 
coupling or belting is introduced, a speed of 900 r.p.m. 
will give good results up to 50 hp. or more. 


Too HicgH Moror S22Ep EXP2NSIVE IN END 


The installation of motors of too high a speed for a 
given drive, though they result in a saving in first cost, 
will invariably prove much more expensive in the final 
analysis, because of high repair and maintenance 
charges. The drive should be made as efficient as pos- 
sible, so that the highest-speed motor compatible with 
good operating results can be installed. The centrif- 
ugal pump has the advantage that a true direct motor 











A seven-ton mine locomotive. 


drive may be secured, and in this respect is much 
superior to the triplex pump. The higher speeds are 
preferable for such drives, and 1,800 r.p.m. and even 
3,600 r.p.m. is not uncommon for centrifugal pumps in 
the smaller sizes. 

Agitation by mechanically revolving arms in the 
thickeners and storage tanks is taken care of by a 15-hp. 
motor and also several small motors of 1 and 2 hp. each. 
A reliable and continuous supply of power is essential 
here, for the rakes become embedded in the settled 
material and are difficult to start if a shutdown is of 
any duration. For this reason it is advisable to have 
the motors on this type of drive somewhat oversize to 
provide good starting torque. It is also well to have 
the weakest link in the chain of mechanical operation 
one that is easily repaired, so as to prevent stripping 
of gears or excessive torsional strains on the rake sup- 
ports or column. The most satisfactory method of 
accomplishing this result has been to design the rakes 
so that they can be pinned to the column. 

The heaviest agitation is carried on in eight 15x45-ft. 
Pachuca tanks, and the compressed air is supplied by 
an Ingersoll-Rand compressor of the Imperial type, 
driven by a 75-hp. squirrel-cage induction motor, and 
two other small compressors driven by a 25-hp. motor. 

Four classifiers are in service, two between the stamps 
and the coarse-grinding tube mills and two between the 
latter and the regrinding tube mill. The first two are 





Motor-generator set for mine locomotives. 
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driven by a 3-hp. 1,200-r.p.m. motor belt-connected and 
the lower two by a 2-hp. 1,200-r.p.m. motor similarly 
connected. As the failure of a classifier motor or belt 
requires the immediate stoppage of feed to the stamps, 
and a consequent hold-up in the whole milling process, 
it is advisable to install motors at least twice the size 
required by the normal load. This also applies to small 
motors driving elevators, conveyors, concentrating 
tables and wherever the driven machine is apt to be 
choked by excessive feed at any time. Though the effi- 
ciency and power factor of motors thus underloaded is 
not good, the total effect on the system is negligible 
because of their small size. From experience with 
classifiers operating in parallel it would also seem 
preferable to have individual motor drive for each 
classifier, thus making it possible to shift most of the 
charge to one classifier when trouble is encountered on 
the other. : 

The mine is worked entirely through tunnels and a 
series of chutes through which the ore is sent to the 
lowest level, which is also the mill level. The only elec- 
tric power used, therefore, in the mine is for compressed 
air and for electric haulage. 





Switchboard at mine substation. 


The mine compressor plant at present consists of two 
Ingersoll-Rand two-stage compressors with intercoolers. 
The capacity of each compressor is 2,100 cu.ft. per 
minute at 90 lb. pressure and a speed of 189 r.p.m. 
Each is driven by a 280-hp. 440-volt three-phase induc- 
tion motor. These motors have always given entirely 
satisfactory service, though in most new installations 
it is the practice to install synchronous motors for 
compressor drive. This is particularly important where 
power is purchased on a power-factor basis. In this in- 
stance, however, considerable power-factor correction 
was obtainable from the synchronous motor driving the 
stamps in the mill, and it was not thought necessary 
to install this type of motor for the compressors. The 
compressor plant is provided with three banks of three 
100-kva. transformers each, which step the voltage 
down from 6,600 to 440 volts. 

Electric haulage is carried on in two tunnel levels, 
and six trolley mine locomotives are in service. The 
trolley voltage is 250 direct-current, and each of the 
two levels has its own motor-generator set. That for 
the mill level is at the mill substation and has a capacity 
of 60 hp., and the set for the upper level is at the com- 
pressor plant and has a capacity of 50 hp. 

The six locomotives range in size from four to seven 
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tons. The last two locomotives purchased are of the 
bar-steel frame type, equipped with ball-bearing inter- 
pole motors, and these have given exceptionally good 
service as compared with the older styles. The flexibil- 
ity of the framework is a considerable factor in lessen- 
ing damage due to collision and rough handling such 
as are common around a mine. Mine locomotives are 
subject to severe service, particularly in wet mines, and 
should have regular and thorough inspection and over- 
hauling at stated intervals. Sufficient attention is rarely 
given to the trolley circuit, connections, and bonding 
The effect of insufficient feeder capacity, poor connec- 
tions, and bonding is to cause an excessive voltage 
drop, the stalling of locomotives with load, and the 
burning out of armatures because of the excessive cur- 
rent drawn from the line. 


MILLING POWER CONSUMPTION IS COMPARATIVELY LOW 


The average power used in the mill is approximately 
27 kw.-hr. per ton and that in the mine 17 kw.-hr. per 
ton of ore mined. The figure for milling is quite low 
for a mill of this size, though comparative figures of 
this kind mean little without a knowledge of all the 
factors involved in each case. That for the mine is 
perhaps a little high, which can be accounted for in 
part by the practice of blowing out the mine with com- 
pressed air between shifts xnd by the development work 
being carried on. 

The use of a portable electric-arc welding outfit 
around the mill and mine has resulted in a considerable 
saving on repairs and replacements. The type of re- 





One of the 280-hp. motors at mine compressor plant. 
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Portable electric welding outfit. 


pairs made ranges from building up worn crusher parts 
to putting patches on steel tanks. It has been found 
particularly useful for the numerous repairs continually 
necessary on mine ore cars and has become an indispen- 
sable piece of apparatus of the repair and maintenance 
equipment. 


Queensland Black Opals May Be Mined 


In Queensland, Australia, is found the finest black opal 
in the world. The locality of the principal deposits is 
the arid plains of the far west, about 500 miles or more 
inland and from 100 to 200 miles from railway commu- 
nication. Opal mining has been here carried on inter- 
mittently for many years by individual “fossickers,” 
who have gone hunting for the stone when they had 
nothing better to do; but in favorable seasons the high 
wages paid on the farming districts are more attractive 
than the uncertain occupation of searching for the gem 
stone, while in dry periods, when there is less work on 
the farms, there is no water for the opal prospector and 
no water for his horse. 

As a further adverse factor, there has usually been 
uncertainty as to the opal market. Recently, however, 
comes advice from the Australian Trade Commis- 
sioner in the East that there is a good sale for opal in 
China, and that that country would take £30,000 worth 
per annum if it could get it. This amount could cer- 
tainly be obtained in Queensland alone, but the task of 
getting it would have to be undertaken on a systematic 
and comprehensive scale by a company or companies 
prepared to face a large preliminary expenditure before 
any return could be expected. Perhaps something will 
now be done to develop and extend the possibilities of 
the opal trade. 


Maybe the Officials Smoke Cigars 


There is one offender that it is impossible to reach 
under the Idaho laws, “blue-sky” or general, said 
Stewart Campbell, Idaho State Mine Inspector, recently, 
and he is the continual “assessor”; in other words, there 
are a great number of companies, owning patented prop- 
erty, that are not spending a dollar on the property, 
yet every year they are levying assessments against the 
stock. What this money is used for and where it goes 
no one knows. This is a practice that should be stopped, 
although Idaho has no laws to control it and the inspec- 
tor is powerless. 
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Marketing of Diatomaceous Earth 


Value Depends on Physical Rather Than Chemical Characteristics—Used for Filtration, 
and for Heat Insulation—Many Less Important Applications 
May Be Developed 


By NorRIS GOODWIN 


Consulting Chemist, 


dustrial earths and minerals by reason of the 

fact that its commercial value depends far more 
on its microscopic physical characteristics than on its 
chemical analysis. It derives its name from the minute 
vegetable organisms known as diatoms, whose siliceous 
skeletal remains make up the light fluffy material known 
in commerce as diatomaceous earth. Since the micro- 
scopic physical characteristics are so important a 
factor in its commercial application, a word concerning 
its geologic histcry will be relevant. 

Diatoms are classified by the microscopist along with 
the alge and are found universally inhabiting waters 
exposed to light and air. Very rarely they occur in 
sizes barely visible to the naked eye, but by far the 
general run of diatoms are distinctly microscopic. 
They are unicellular and possess the remarkable 
faculty of secreting a tiny siliceous skeleton or armor 
much resembling a pill box in structure. Like a pill 
box, each diatom skeleton is composed of two disk-like 
valves sliding one upon the other. More remarkable 
still is the fact that these diatom valves exist in thou- 
sands of fantastic shapes, each characterized by a par- 
ticular design, appearing under the microscope as a 
delicate engraving, whose composition is peculiar to 
each individual type of diatom. So true to type are 
these designs that a skilled microscopist can, after a 
careful examination, hazard a remarkably accurate 
guess as to the particular point of origin of the sample. 


[sti carts EARTH’ differs from other in- 


MANNER OF FORMATION OF DEPOSITS 


When the diatoms die they settle to the bottom, their 
protoplasmic bodies decompose (according to some 
authorities with a consequent production of petroleum), 
and their siliceous skeletons accumulate in a bed more 
or less intermingled with other mineral substances 
present in the water. By a normal sequence of geologic 
events these beds become a component part of certain 
sedimentary strata and are to be found as diatomace- 
ous earth. In varying degrees of purity it is to be 
found in nearly every state of the Union and in every 
country of the globe. As is natural, when due consider- 
ation is given to the mode of origin, most of these 
deposits are badly intermixed with silt, calcareous 
matter, and partly decomposed organic remains. Fur- 
thermore, being soft and chalky by nature, exposed 
deposits are rapidly eroded. 

Probably the largest, purest known deposit and the 
most important from an economic standpoint occurs 
along the coast of Southern California. Another de- 
posit of importance occurs in Germany, and the French 
have recently opened what is reported to be a deposit 
of considerable magnitude in Algeria. Numerous 
deposits of lesser magnitude and importance have been 
~ 1Diatomaceous earth and infusorial earth are different names 
for the same mineral. Tripoli, often confused with diatomaceous 


earth, is a residum from the decomposition of siliceous limestone ; 
it does not come from diatoms. 
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worked from time to time in other localities, but do not 
exert an appreciable influence on the market for the 
material as it exists today. 


COMMERCIAL UTILIZATION 


From a chemical standpoint diatomaceous earth may 
be considered as amorphous silica. It owes its value 
to two characteristics: (1) extreme porosity, with 
consequent low apparent density; and (2) relative 
chemical inertness. The number of uses to which it 
has been put run into the thousands, yet only a few 
are of sufficient importance to give it a standing as an 
industrial mineral. 

First and most important is its use as a filtering 
material. Its value in this respect depends on its 
extreme porosity; when mixed with liquids ordinarily 
slow and difficult to filter, it builds up within the filter 
cake a lattice-like structure which allows free passage 
for the filtrate yet holds back the finer particles which 
ordinarily clog the filter leaves, with consequent 
retardation of the rate of filtration. In short, it lends 
to the filter cake a portion of its own characteristic 
porosity, speeding up filtration and contributing mate- 
rially to the clarity of the filtrate. 

Next in importance is its use as a heat insulating 
material. Here again it is the porosity that gives it 
value. (Diatomaceous earth will absorb as high as 80 
per cent of its own volume of water). Air is one of 
the poorest conductors of heat known, in spite of the 
fact that it is a fairly good conveyor. That is to say, 
it will absorb heat from a warmer object and then move 
away and give this heat up to a cooler one by contact. 
If, however, movement of the air is stopped, then heat 
transfer is also largely stopped. Diatomaceous earth 
accomplishes this to a remarkable degree. Consider 
that it has been demonstrated that one cubic inch of 
diatomaceous earth may contain as many as 50,000,000 
individual diatom valves, and that they may occupy only 
20 per cent of the actual volume, and some idea may 
be gained as to the discontinuity of the contained air. 
Diatomaceous earth is one of the most efficient com- 
mercial heat insulators known for all temperatures 
between 200 and 2,000 deg. F. 


EXTENDING MINOR USES 


Recently, diatomaceous earth has been introduced 
into building construction as a sound-deadening material 
to replace the more commonly used felts. Though some 
modifications in structure are necessary to accommodate 
a finely powdered material, the results have been more 
than gratifying and when the reduced fire hazard and 
freedom from vermin are considered, the additional 
expense is not great. The development of this market 
is a matter of educational advertising, and, owing to 
the difficulties and expense of transportation inherent 
to the material, must necessarily be confined to the 
producing regions. 
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Among the minor uses we may include the follow- 
ing: As an inert mineral filler in insecticides, fer- 
tilizers, plaster compositions, magnesite compositions, 
and rubber; in fact, wherever it is desirable to have a 
filler that will contribute volume without greatly add- 
ing to the weight. As a detergent or mild abrasive it 
has found considerable application in soaps, dentrifices, 
and metal polishes. Some material of good color has been 
used as a compound of cheap paints. Its great po- 
rosity and consequently large surface has led to its 
use as a carrying agent for catalysts. 

Many other uses could be enumerated, but they form 
but a small fraction of the market and are not as yet 
at least of practical importance. 


PRODUCTION METHODS AND GRADES 


Diatomaceous earth is mined almost entirely by open- 
cut methods. The freshly quarried material generally 
contains water to the extent of 50 per cent or more, 
and the general procedure is to stack it in open piles 
or windrows to allow natural drying in the air. Artificial 
drying by various means has met with some success. 
When dry, the crude lumps are pulverized and disin- 
tegrated in specially designed equipment, and the finer 
material is then graded and classified, according to its 
apparent density, by means of an elaborate system of 
air flotation. The material of different grades is then 
sacked and is ready for the market. 

Great care must be observed in the disintegration 
process, for if the grinding action is too vigorous the 
delicate structure of the diatom valves will be destroyed, 
with consequent increase in the weight of the finished 
product. When properly processed the fractions col- 
lected will range between 8 and 30 lb. per cubic foot, 
apparent density. In general, screen analyses are diffi- 
cult to make and unreliable in an extreme, due to the 
tendency of the delicate valves to break themselves, 
_as well as to clog the meshes of the screen. Foreign 
siliceous matter, not of diatomaceous origin, such as 
sponge spicules, is generally present in irregular shapes. 

The purest grades of diatomaceous earth should run 
about 94 per cent silica and 6 per cent water when 
thoroughly air dried. This degree of purity is rarely 
found, and most of the commercial materials on the 
market will will fall within the following limits: 


Constituents of Diatomaceous Earth 


Range, 
Per Cent 
NII Gs ees Siete, ts eds. BO ton Seeastan aunt eee’ 65.0 95.0 
Iron and aluminum oxides (AleO3, FeoO3)........0...0.0..0.000- 8.0 0.2 
Limeand magnesia (CaO, MgO)... ccccccc cc ccc cdccccsecsees 7.0 0.1 
Potassium and sodium oxides (KeO, NavgO).................. 5.0 0.0 
Water and organic matter (HO and organic).................. 15.0 4.0 


For many uses the nature of the impurities is of 
little consequence, their effect upon the apparent density 
being the only consideration. For use in filtration, the 
nature of the liquids to be filtered will be the govern- 
ing factor, whereas when used as a heat-insulating 
material the maximum temperatures to be met will 
show the allowable limits of fluxing constituents. 


PHYSICAL CHARACTERISTICS DETERMINE APPLICATION 


In almost every instance it is the physical (generally 
microphysical) characteristics that govern the grade of 
material most desirable for a given use. Consideration 
must be given to the nature, type, size, and condition of 
the individual diatom valves, as well as to the nature 
and proportions of non-diatomaceous material. For 
filtration purposes it is generally considered that large, 
well-developed, unbroken diatom valves are desirable. 
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For heat insulation there is reason to believe that the 
material giving the greatest number of air cells per 
unit volume is the most desirable, particularly at high 
temperatures. In any event actual test under working 
conditions should be made with the material under 
consideration, as there is a wide variation in the prop- 
erties of material taken from two levels in the same 
quarry. This is even more true of two materials from 
different localities. 

The question of color in diatomaceous earth has re- 
ceived rather more attention than it rightfully deserves. 
The crude material varies from almost pure white to 
pink, gray, green, or brown, depending on the nature 
of the impurities. Frequently a white material will 
show on analysis a higher percentage of injurious 
impurities than one slightly colored. 

Diatomaceous earths fall naturally into two groups, 
those of salt-water and those of fresh-water origin. 
A microscopic examination is sufficient to distinguish 
between them. Up to the preseut time nearly all of 
the marketed material has been of the salt-water type. 
While this material is possibly somewhat superior for 
insulation and filtration purposes, there is no good rea- 
son why material of the fresh-water type should not 
find a definite place in industry. 


MARKET MATERIAL OF VARIED FORM 


Diatomaceous earth is marketed today not only in the 
form of the powders described above but as aggregate, 
crude lumps, sawed crude brick and blocks, kiln-burned 
bricks, and composition blocks. Filtration calls almost 
entirely for the powders ranging from 12 to 17 lb. to 
the cubic foot apparent density. Heat insulation takes 
the material in any and all of the conditions described 
above. Sound-deadening for buildings calls for a mate- 
rial midway between the powders and aggregates. 

The powders and aggregates are packed for ship- 
ment in burlap bags holding between 90 and 100 Ib. 
each. The cost of containers is a serious item, since, 
under prevailing conditions, they represent between 
$4 and $4.50 per ton of material shipped. Furthermore, 
a large part of the material sold calls for delivery at 
some distance from the quarry and few of the bags 
are returned. 

Crude material, air dried (5 to 10 per cent moisture), 
is shipped in bulk. The brick and blocks sawed from 
the crude material are so fragile that they must be 
packed in cartons or crates. These generally hold the 
equivalent of twenty-five 9-in. straight brick each, and 
weigh when ready for shipment from 55 to 75 lb. each. 


SHIPMENTS BULKY AND EXPENSIVE 


Transportation is probably the most serious factor 
in the marketing of the product. Owing to the very 
light weight and great bulk of the material, it must 
carry a high freight rate. The minimum car is twenty 
tons, and frequently this figure represents the maxi- 
mum possible load. These factors are a great disad- 
vantage to the western producers, who must ship their 
material across the continent at great expense in order 
to reach the large eastern markets. It is probable 
that the future will see considerable production from 
known deposits closer to the: markets. This will be 
true particularly of insulation materials, where a con- 
siderable reduction in price will more than compensate 
for a slight inferiority of material. 

At the present time the largest single market is for 
filtration materials, but with the initiation of a cam- 
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paign of constructive advertising the market for insu- 
lating materials is improving rapidly. As engineers 
become more and more familiar with the correct use 
and real value of diatomaceous-earth insulation, it is 
probably that the present producing capacity will be 
severely taxed. The production of kiln-burned insulat- 
ing brick made of diatomaceous earth has placed in the 
hands of the furnace designer an insulating material 
that resists relatively high temperatures without injury 
and that has an effective working life equal to or 
greater than the other materials entering into furnace 
construction. 

} 


pis PRICE RANGE SLIGHT 


The prices of diatomaceous earth have been fairly 
steady during the last three or four years. Crude 
material is available f.o.b. quarries, Pacific Coast, at 
from $8 to $12 per ton, depending on quality. Coarse, 
crude aggregates bring from $15 to $20 per ton. 
Material suitable for sound-deadening ranges between 
$25 and $45 per ton in carlots. About the same range 
of prices ho'ds for the heavier erates of insulating 
powders, a small tonnage of the lighter powders being 
sold at from $5 to $10 above this. The very lightest 
air-floated materials bring as high as $125 per ton in 
small lots. 

Most of the business in filtration: materials is on a 
contract basis and is transacted at a correspondingly 
lower figure. Contracts are known to have been .in 
existence up to recent date at as low as $17 per ton, 
but it is understood that renewals are being made at 
an appreciably higher figure. 


PRODUCTION CLOSELY CONTROLLED 


The entire diatomaceous earth industry in America 
today is dominated by one company. A large part of 
the present market is due to its untiring efforts at 
development and advertising. It markets almost entire- 
ly through branch offices, of which it has a num- 
ber scattered throughout the United States. 

The available markets, particularly for material for 
heat insulation, have barely been scratched, and several 
new companies have taken advantage of known de- 
posits and are entering the field on a competitive basis. 
Some of the material they are producing is of an 
excellent quality, particularly the kiln-burned insulating 
brick, which give promise of replacing the older, 
inferior, sawed brick, wherever the temperatures are 
above 400 or 500 deg. F. It is unfortunate both for 
the producer and the consumer that the custom in the 
past has been to market diatomaceous earth products 
under trade names, rather than according to specifica- 
tions. With new companies entering the field, however, 
this condition will probably be changed. 


SPECIFICATIONS SHOULD BE DEFINITE 


Definite specifications, chemical, physical, and micro- 
scopic, are one of the most urgent needs of the industry. 
It is doubtful if any other industrial mineral on the 
market varies as much in its properties and possible 
applications as does diatomaceous earth, yet hundreds 
of tons are sold every day just because it is diatomace- 
ous earth and without regard for the relation between 
its particular characteristics and the job in hand. A 
casual examination of the published data on the thermal 
conductivities of diatomaceous earth will divulge a 
startling divergence in the results of various observ- 
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ers, much of which can be explained on the basis of 
variation in the source of the material. A thorough 
study of diatomaceous earths from various sources in 
respect to their filtering efficiencies would be of in- 
estimable service to almost every branch of chemical 
industry. This material gives promise of becoming 
one of the most important of the industrial earths. It 
has a potential market almost unlimited in scope, and 
in many applications is an absolute essential to the 
efficient commercial operation of certain types of indus- 
trial equipment. Competition from foreign producers 
is highly improbable, as diatomaceous earth is an 
undesirable cargo for water transportation. Accurate 
production figures are difficult to obtain, but it is prob- 
able that the total for the United States at present is 
not far from 100,000 tons per year. 


Mine Promotion by Selling Options 


A form of mine exploitation growing out of the 
desire of the promoter to escape the “blue-sky” law, is 
the unit plan, which has been tried in a small way 
during the last year or two, says C. A. Logan, in the 
monthly bulletin of the California State Mining Bureau. 
The following are the main points in one of these 
projects submitted to the public last summer: 

Mr. X secured an option to purchase certain claims, 
and concluded that $25,000 was needed to finance their 
operation. He thereupon divided the option into 100 
interests, or “units,” to be sold at $250 each. On pay- 
ment of $250 each subscriber was held to be entitled 
to 1/100 interest (or more, at the same rate) in the 
option, and in case the option were closed, to a like 
interest in the property and any production from it. 
The price of $7,500 for the property to be paid as fol- 
lows: $1,000 cash on the subscription and sale of 20 
units; $1,500 cash on the subscription and sale of 30 
units more; the balance to be paid with 30 units at 
par, at which time a deed would be given for the prop- 
erty. No meeting of unit holders, and no provision in 
any way for their protection, or for safeguarding the 
funds or directing the spending of them, was provided 
for until after the above-mentioned 50 units had all 
been sold. 

The main objection to this plan is that it places too 
great a responsibility and moral strain upon one man, 
and there is too much danger of the plan falling 
through before the unit holders are able even to effect 
an organization. 


Preferred Sizes for Powdered Coal 


There is no definite size to which coal must be ground 
for use in powdered-coal burning plants, although it is 
recommended, generally, that 95 per cent of the pul- 
verized coal should pass through a sieve with 100 
meshes to the inch and 80 to 85 per cent through a 
sieve with 200 meshes to the inch, states John Blizard, 
fuel engineer, in Bulletin 217, just issued by the Bureau 
of Mines. It has been found possible to operate some 
furnaces with coarser coal, and found necessary for 
firing open-hearth furnaces to grind the coal more 
finely. The more finely the coal is ground the more 
rapidly will it burn, and the more readily will the 
smaller ash particles pass off with the gas. The power 
required to pulverize coal increases, however, with the 
fineness of pulverization. 
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tion of zinc ores by wet methods is a simple process 

compared with the treatment of the more complex 
ores of other sections of the country, there are perhaps 
no two identical flow sheets, though the general plan 
of ore treatment is practically the same in all plants. 
Some operators still adhere to the methods practiced 
in the early days of the camp, twenty-five years ago, 
‘hough others have endeavored to place their milling 
practice on a higher plane. 

However, the problems are not quite so simple as 
they seem on the surface. The character of the ores 
mined generally throughout the district is variable, cer- 
tain orebodies being of a decided free-milling character, 
whereas others are finely impregnated with gangue. 
The economic point to which it is practicable to 
pulverize these finely dessiminated ores is difficult to 
determine, it being necessary in some instances to 
reduce the material almost to an impalpable dust before 
there is a complete separation of mineral and gangue. 
These so-called “chatty” ores are the cause of the 
divergent flow sheets. Great progress has been made in 
the last few years in lowering the tailing loss, but 
much remains to be done. 

In this paper I will not attempt to discuss all phases 
of the metallurgical problem or the various types of 
flow sheet, but I will speak of the types of apparatus 
which have materially influenced the arrangement of 
flow sheets, with a consequent improvement in mill effi- 
ciency. One type of apparatus is the Boylan cone 
classifier, self-contained, automatic in its actuation, 
requiring no power, comparatively cheap in cost and 
installation, with maintenance and replacement costs 
exceedingly low. The cones, of various sizes and 
shapes, can be adapted for classification to any desired 
mesh, dewatering and desliming. They have such a 
variety of uses that they can be employed advantage- 
ously throughout the mill. 


[: THE TRI-STATE DISTRICT, where concentra- 


CONE MECHANISM SIMPLE 


The mechanism of the cone is based on the principle 
of platform scales. The cone, usually of a pyramidal 
shape, is suspended by knife edges from a scale beam. 
The valve, at the bottom of the cone, with lever arm, 
is connected to the scale beam by a tierod outside of 
the cone. Adjustable weights on the scale beam regu- 
late the movement of the cone as material is introduced 
into it, so that a constant discharge of the desired size 
can be obtained through the bottom of the cone, with 
a corresponding control of material in the overflow. 
With this automatic balancing effect, the cone will 
adjust itself for any variation in the feed. It functions 
equally well on feeds ranging from fine sand to 1-in. 
material. 

The most important application of the Boylan cones 
probably is their use on jigs. Cones placed at the head 
end of the rougher jigs, acting as deslimers and de- 





_*A paper presented at the St. Louis meeting of the American 
Zine Institute. 
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waterers, increase greatly the capacity of the jig itself, 
and permit a corresponding increase in the jig efficiency. 
Required jigging water is supplied through the plunger 
compartment, with a resultant lifting and suction effect 
of great intensity on the beds, which assists in better 
cleaning and permits the handling of more material. 
By means of the head-end cones, practically all sand 
is placed on the jig, the barren sand finding its way to 
the surface of the beds, and working toward the tail end 
of the jig along with the coarse tailing. The cone at 
the end of the jig functions like the head-end cone, with 
the exception that it is so weighted to throw over in 
the overflow the sand of —1-mm. size, containing min- 
eral values, but of no great tonnage. A large tonnage 
of barren sand is therefore discarded initially to the 
tailing pile instead of being treated on the sand tables, 
as was formerly customary. 


THE APPLICATION OF THE BOYLAN CONE TO THE 
CLEANER JIG 


The work of the cleaner jig has been materially im- 
proved by the use of the same type of cone at the head 
end. The desliming effect of the cone removes the float 
lead which is always a source of trouble on the cleaner. 
The dewatered feed, as with the rougher, increases the 
capacity of the jig to the extent that the coarser ore 
can be cleaned on the first four cells of the jig, allowing 
the last three cells to act in the capacity of a sand jig, 
treating the fine sand. Consequently, the usual sand jig 
is eliminated. 

As the sand jig formerly depended for its feed on the 
cleaner jig tailing and a feed of “chats’’ drawn from 
rougher and cleaner, ground in closed circuit to 4 in. 
or less, a modification of the process of handling the 
“chats” also assists in making the sand jig an unneces- 
sary adjunct. This rearrangement of “chat” grinding 
consists in returning the cleaner jig tailing, along 
with the rougher jig “chats,” to a 14- or 2-mm. screen, 
the oversize of which is sent to the “chat” rolls, ground 
once, and sent back to the mill feed, while the undersize 
is sent directly to the mill feed. The object of not 
adhering to closed-circuit grinding in this instance is to 
give the rougher jigs another opportunity to clean min- 
eral which has been separated from a “chat” by one 
passage through the rolls, rather than reducing the 
richer and coarser “chats” and free mineral released by 
grinding, to a slime by forcing its constant return 
through a closed circuit. The subject of “chat” grind- 
ing will be referred to a little later in conjunction 
with coarser grinding of the mill feed. 

The flow sheet of the sludge room has also been 
affected by the introduction of cones. Large cones of 
the same general type are employed in providing a de- 
slimed and unvarying feed to the sludge room, the live 
feed cones having for their feed the overflows of all the 
cones employed in the jig room. The overflow from the 
live feed cones containing the slime is thickened in a 





1The local term for tailing containirg some mineral. 
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Dorr tank and the thickened slime further treated on 
tables or by flotation. 

The feed to the sludge room through the live feed 
cones is classified by two smaller cones placed in series, 
the first of these cones providing a feed for the coarse 
sand tables and the second for the fine sand tables. 
This provides a closely classified and deslimed table 
feed. As mentioned above, the initial discarding of 
barren sand on the jigs reduces greatly the number of 
sludge tables required. 


ROUGHER SLIMERS CONSTRUCTED OF CANVAS TRAYS 


Another machine of recent development which in- 
creases the efficiency in treating slime is the rougher 
slimer. This is made up of canvas-covered trays, which, 
in an horizontal position, catch and retain slime values 
as the slime feed passes over them. The trays are 
then automatically tilted, and the enriched slime is 
washed off, constituting a feed to the slime tables for 
further dressing. The machine works automatically 


with no outside power, the actuating device consisting 
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of a water box which, when filled, overbalances the 
trays and tilts them. As the clear water is discharged 
from the water box, it washes off the trays, and when 
the box is empty the trays right themselves. The 
employment of the rougher slimer is for the purpose 
of discarding, before tabling, as large a volume as is 
possible of waste slime, being similar in practice to the 
discarding of barren sand on the jigs before tabling. 


EXPERIMENTAL PLANT UNDER GOVERNMENT 
SUPERVISION 


As an evidence of the increasing interest and study of 
milling problems, an experimental plant has been con- 
structed by one of the larger companies under the super- 
vision of government engineers, who have been studying 
the metallurgical problems. In this mill, grinding to 
Ys in. has been resorted to, the object of the coarse 
grinding being to increase the capacity of the mill, with 
consequent lower power, grinding, and replacement 
costs, as well as the prevention of unnecessary sliming 
and the recovery of more ore in the coarse state. The 
tailing from the rougher jig is screened to }-in. The 
+2-in. material is treated on a two-cell “chat” jig. 
This type of jig has one long cell and two plungers. 
The material is jigged rather slowly, and two products 
are made, a “chat” concentrate and a clean tailing. The 
“chat” concentrate is sent to a set of rolls, where it is 
ground to #7 in., when, together with the —+4-in. 
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material from the rougher jig tailing, it proceeds to a 
four-cell jig. The tailing from the jig goes to a cone 
classifier, the discharge of which goes to the tailing 
pile and the overflow to the sludge mill for further 
treatment. The “smittem’”’ from this jig returns to the 
cleaner jig, whereas the “chats,” after grinding to 
4-in., are sent again to the “chat” jig. This four-cell 
jig replaces the often-employed secondary rougher and 
obviates the regrinding of all the tailings to remove 
a small proportion of mineral from the “chats.” 

More than ever before in the history of the district, 
the operators are seeking more efficient methods, not 
only in the metallurgical treatment of their ores, but 
in power-saving and labor-saving equipment. Mechan- 
ical methods of handling ore underground, improved 
tramming systems, both underground and on the sur- 
face, consisting of the more liberal use of electric loco- 
motives, cable haulageways and skip hoisting, indicate 
the closer study being given to these costly problems. 

The most radical departure from time-honored dis- 
trict practice has been the recent development of the 
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belt conveyor in disposing of the tailing. Its appliva- 
tion has proved of undoubted advantage both for small 
mines and larger plants. Within the last few months, 
many conveyors have been installed, proving that an 
economic principle, once established, finds ready accept- 
ance among the operators. The principle of the con- 
veyor is not a new one in the field, though its successful 
operation had never been conclusive by reason of the 
failure of efficient dewatering of the tailing before 
placing it on the belt. This problem has been over- 
come by employing a dewatering wheel of small diam- 
eter, equipped with cup-shaped blades between the 
outside flanges of the wheel. A screen jacket is placed 
around the wheel, underneath the blades. As the wheel 
revolves, the cups pick up the wet tailing from under- 
neath, and as the cups travel toward the top, their load 
of tailing is deposited on the screen jacket. The wheel 
revolves slowly, so that there is every possibility to de- 
water thoroughly before the tailing is discharged from 
the wheel to the chute which feeds the belt. A cone 
is placed at the head of the wheel to effect partial 
dewatering and to afford a safeguard from rushes of 
water in starting the mill. Another method of dewater- 
ing efficiently is by means of a belt drag on an inclined 
plane, which drags the tailing above the water level and 
discharges it onto the belt. 

A 250-ft. conveyor at an inclination of 20 deg. will 





2The local term for the middling from a jig. 
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replace two “dummy” elevators, a mill tailing elevator, 
and a sand tailing elevator, and its cost of operation in 
power is approximately one-third of that required by 
the elevators. The conveyor belt will exceed the life 
of the wet-cup belt by two and one-half or three com- 
plete replacements. The labor saving in attendance 
and maintenance is large. In one instance, three “dum- 
my” elevators, a high mill elevator, and a sand elevator, 
if replaced by a 450-ft. belt conveyor with a life con- 
servatively estimated at four years, would effect a net 
saving of over $45,000, including the cost and installa- 
tion of the conveyor equipment. 

Sluicing of the tailing at the top of the conveyor is 
effected by pumping the slime tailing, which takes but 
little additional power. The cost of the conveyor com- 
plete compares favorably with the cost of a “dummy” 
elevator, and several operators are installing conveyors 
purely on the basis of economy in operation over the 
requirements of a new “dummy” elevator. 

The cheapest equipment is often the most expensive 
in the long run. This is especially true of pumping, 
and many mills are installing high-efficiency pumps, at 
greater first cost but with an operating economy which 
quickly retires the investment. 

The willingness on the part of the operator generally 
to recognize, first of all, the need of improved methods, 
and secondly to overcome the antiquated methods, along 
with the generous spirit of helping one another, has 
made possible the carrying out of new and improved 
methods in the Tri-State field. 


Design of Furnaces for Burning 
Powdered Coal 


Furnaces in which powdered coal is to burn must be 
large enough, and be correctly shaped, so that the coal 
may burn completely without impinging on the brick- 
work, and must be provided with facilities for removing 
the ash, states Bulletin 217, just published by the 
Bureau of Mines. If the furnace is correctly designed, 
about 3 B.t.u. per second may be liberated per cubic 
foot of combustion space. This rate of combustion is 
sometimes exceeded, but if it is much exceeded the coal 
will not be burned completely. 

In many furnaces the temperature is so high that 
the ash fuses, and on settling in the furnace collects in 
a continuous mass. It has become expedient in some 
furnaces to cool the ash before settling and so prevent 
it collecting in a continuous mass, though generally 
this is not done, and the ash collects either on the 
hearth, whence it is removed when the furnace shuts 
down, or it is removed as a liquid slag. The ash that 
does not settle in the furnace goes off with the gases, 
and care must be taken to see that it may not be de- 
posited in the flues and so impede the draft. 

When a furnace previously heated by coal burned on 
a grate, gas, or oil is to be transformed into a powdered- 
coal fired furnace, the furnace may or may not have to 
be modified in design to suit powdered coal. Except for 
boiler furnaces, radical alteration of design is unusual. 
At most, the change generally consists in enlarging the 
furnace. But no furnace should be fired with powdered 
coal without the advice of experienced engineers, who 
will either approve the application of powdered coal to 
the furnace as it exists or carefully redesign it so that 
it may be economically operated with powdered coal, 
using the best means of disposing of the ash. 
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Nipissing’s Silver Costs 


The Nipissing Mining Co., of Cobalt, Ontario, is a 
large silver producer. During 1922 it produced 3,423,- 
115 oz., having a net value of $2,510,570.93. The costs 
of production are given in detail in the annual report 
of the company for 1922, from which the following data 
have been taken: 


Nipissing Mining Co. Cost of Producing Silver 
Based on Production of 3,423,114.80 Oz. and 82,025 Tons 











Per Oz 
PerTon Silver, 
Ore Cents 
IU 74 655s oh slong Bam ae Sek eNO AG ou $.385 .921 
MEIER aa fotahe 6 iv accecant ac cook ern Kaa Co 1.532 3.671 
ND rg! Gia a wae tends xan aks es Peavetataa ae A wane 1.263 3.027 
MUD recog grasa d,s oe Sia Bald Nae wow d Astaro en ewe eee : 1.444 3.46) 
ne Er rere : . 086 . 207 
PODS AME ORATEGOTIEE. 5 «5 50s 55 ic oo oc ce ese ececuces . 158 . 380 
Loadingresidue................. : Sey gee ee ee . 007 016 
I 8. oso occ th th yk akg aaa R RG TRS -.008 -.019 
Administration and office...... . oe. ee ares se cae ees .621 1.488 
SC ee er .051 .122 
NII oo 6d 5 oe ye che Pew wales Cae anaes 1.539 3.689 
General and legal... Daciano clarke ae ea ow oa ee ate . 245 . 586 
RI FE 21S an Sai ce Saas Co ueaae ade een 1.662 3.983 
EIN 9) os oro ah dat hands oeiees pewekacxs 4.189 10.037 
pS RE re cee errr eet .397 .951 
DUM is oe eee cece hasdatie vice kauwi ; . 267 . 639 
Corporation, New York office and traveling................. . 237 . 568: 
$14.075 33.727 
Less rents, exchange, and miscellaneous income. ae Stee .329 .789 
WOME GURNEE WRENN 6. o's 6 6k see de Wane aRaxdow sade $13.746 32.938 
The results of the stamp-mill operations are sum- 
marized as follows: 
Low-Grade Mill 
Tons Assay Ounces 
Ore treated..... eG fags tk ae ial las ard al gta 82,025 44.01 3,609,757 
R di duets 
Po ss <iicaseccsphoudeces 35 24,683 866,358 
COMME GUMOURGIORG 2... 5 oe. ce cic see esau 1,796 1,338 2,403,030 
ROI cov cates 6 Std ean cetdwsaes 261 450 117,452 
Woe eke ines esecertuekecas. dawerss 3,386,840 


Average tailing, 2.77 oz. Recovery,93. 82 per cent. 


Forty stamps ran 290 days and 19 hours, or 79.67 
per cent of possible running time, and crushed 282.1 tons. 
per day, or 7.053 tons per stamp per day. The tons and 
ounces treated were more than in any previous year. 
The cost per ton was 41c. lower than in 1921, notwith- 
standing there were no material decreases in the market 
cost of supplies. 


Low-Grade Mill Costs 
Based on 82,025 Tons Milled 
Cost per Tom 


73 Crushing Plant........... ics Palatal ar wae wie eae aaa $0.009 
Aerialivam. .... 0006... Malet Bae taas falda Gas cae te 0. — 
Surface tram. ............... 0.10 
Crushing andelevating........ 0.122 
Battevie®......... - oe o- eae 
NEI oo 8 occ Si ao adi wane 0. ise 
Concentration.......- pe ate oa 
Cvanidetreatment............... so 
Filtering......... ee ede eee Ponce ee 
Precipitation........... ; ae 
pO eee oo 
Heating......--..--++sss0-- oe 
WOMAN OONONOE Sono cis cece :. O18 
Residue dam..... : 
pS rn eer ee ae A 





$4. 189 
Cost per ton: Labor, $1.051; supplies, $2.252; power, $0.670; shops, $0. 238; 
credits, $0.022. Total, $4.189. 


Cost of Chemicals and Main Supplies at Low-Grade Mill 


Total Cost per Pounds Cost 
Pounds Pound perTon perTon 
i nide... 527,523 $0.1779 6.430 $1.1443 
a Be SO ease 2:89 eae 525,200 0.0259 6.403 0.1659 
eG accded <5 4 : 462,300 0.0081 5.636 0.0462 
Pebbles........ ies 229,200 @.0153 2.794 0.0429 
Sodium sulphide........ 70,338 0.0464 0.858 0.0398 
Caustic soda... . 34,560 0.0474 0.421 0.0201 
Iron balls, I} in....... 3,257 0.0399 0.039 0.0542 
Aluminum... ies ia 3,250 0.2281 6.039 6.0091 
Hydrochloric acid........ 5,452 0.0805 0. 066 0.0053 
Steamcoal............. 2,453,000 0.0055 29.905 0.1635 
$1.6913 






















that few have a comprehensive understanding 

of the mining possibilities in the Dutch East 
Indies, that large archipelago, situated between Aus- 
tralia and the Malay Peninsula, with a population of 
nearly 50,000,000. Except for the well-known oil fields 
of Borneo, Sumatra, and Java, and the Banka and 
Billiton tin mines, little has been published about 
mineral deposits in this country, in a language other 
than Dutch. Herewith is a brief description of the 
huge iron-ore fields in Celebes, discovered two years 
or so ago, and of the possibilities of developing an iron 
and steel industry. . 

The principal part of the lake district in central 
Celebes (see the map) consists of basic rocks of the 
peridotite family, principally harzburgite and dunite, 
which have been altered to serpentine. Part of this 
serpentine is covered by limestone, and the weathered 
products of both have filled the depressions. The 
serpentines are decomposed by leaching of the magnesia 
and part of the silica, and the result is a red-brown 
earthy clay, which covers most of the country. At 
several places conditions have been exceptionally favor- 
able to this leaching process. Alumina, chromite, and 
iron oxide are the only constituents which have 
resisted the action, and the product left behind is 
lateritic iron ore, similar to the ores of Cuba (Mayari) 
and the Philippines. 


A ist the readers of this paper it is probable 


ORE Is A LIMONITIC CLAY 


In several places huge masses-of this peculiar ore 
are exposed, covered only by extremely sparse vegeta- 
tion. The principal deposit is the one near Larona. 
It extends over an area of more than 15,000,000 sq.m. 
(3,800 acres). The bulk of the ore consists of a 
limonitic clay, varying in color from yellow at the 
bottom to dark brown at the top, and part of this clay 
is coverel by a solid mass of hard dark-brown and 
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Map showing iron-ore fields in Dutch East Indies 
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black ore. The thickness of this hard ore varies up to 
7 ft., whereas the average depth of the entire deposit 
is 40 ft. Systematic drilling has opened up 370,000,000 
tons of soft ore and 15,000,000 tons of hard ore, and 
still larger masses of both types are available. 

The diagram given shows a typical section through 
one of the drill holes, with a graphic representation 
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Typical section of deposit, showing analysis of ore 


of the iron, nickel, silica, and alumina contents varying 
with the depth. Going downward, nickel and silica 
increase slightly, iron is nearly constant, and alumina 
is lower, but the variations are small. At 11m. (37 
ft.), however, the iron content decreases rapidly, 
whereas the silica grows higher. At greater depth 
serpentine is found. 

A typical analysis of the ore, dried at 105 deg. C., 
is as follows: 


Constituent Per Cent Constituent Per Cent. 
Fe.Oz 68.90 CaO 0.74 
FeO 1.67 MgO 0.07 
Fe 49.36 NiO 0.39 
MnO 1.04 Cr203 2.48 
Mn 0.81 P.O; 0.094 
SiO. 2.04 0.096 
Al,O3 5.04 Loss on ignition 18.24 


The soft ore contains a considerable amount of mois- 
ture, varying from 25 to 30 per cent. 

The Larona field is situated at 960 ft. above sea 
level, and the distance from the coast is 15 miles. A 
ropeway is proposed for carrying the ore to the coast, 
as railway construction would meet with considerable 
difficulties, on account of the roughness of the country. 


WATER POWER IS AVAILABLE 


In the immediate vicinity of the ore deposit about 
18,000 hp. of hydro-energy is available. This is almost 
constant during the year, being regulated by three 
lakes, thereby assuring electric power at exceptionally 
low cost. The country possesses large forests con- 
sisting of a great variety of woods. These forests are 
situated inland as well as near the coast. The moisture 
of the green wood is comparatively low, and of the wood 
seasoned for a few months only 10 to 12 per cent. 
Experience in adjacent islands shows that good charcoal 
may be produced from this wood. Metallurgical coke is 
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not available in the colony; when imported the price 
is prohibitive. 

An extensive investigation was made by the Colonial 
Government of the Dutch East Indies as to the pos- 
sibility of using the native ores for the manufacture of 
iron and steel. Several European and American experts 
have been asked to give their opinion, and the replies 
were unanimously favorable. Large-scale experiments 
were run in an electric shaft furnace of the Elektro- 
metall type in Sweden, in which country this type of 
furnace has proved to be a success. A rather unusual 
slag was used, containing 45 to 50 per cent AI,O,, 20 
per cent SiO,, and 25 to 30 per cent CaO + MgO. This 
slag was free-running at the temperature of the furnace 
and gave no difficulties. Power totaling 2,550 kw.-hr. 
and 20 hectoliters (1 hectoliter — 2 bushels 3.35 pecks) 
of charcoal were used, and 200 kg. of slag was produced 
per ton of iron. The furnace had to be kept rather 
hot, in order to reduce the chromium, which did not 
readily enter the slag. Consequently, the iron was high 
in silicon. A typical analysis follows: 


Element 


Per Cent Element Per Cent 
Si ng Ss 0.10 
Cr 4.0 Pr 0.07 
¢ 3.7 Mn 0.5 
Ni 0.5 


COMBINATION OF BESSEMER AND ELECTRIC FURNACE 


For converting this pig iron to steel, the duplex proc- 
ess is proposed, because it is the only successful way 
in which chromium can be oxidized and removed from 
the iron, without causing difficulties with chromium 
oxide in the slag. A combination of bessemer converter 
and electric steel furnace will be needed. 

Though the process as outlined and the equipment 
necessary will make a plant with many unusual fea- 
tures, all steps of the process, from the pig iron to 
the finished product, have actually been performed 
successfully. 

As a desirable size for the plant, an installation has 
been considered with an annual output of 50,000 tons 
of steel rails, approximately covering the present yearly 
consumption of the Netherlands East Indian Colonies. 
Conditions, however, are excellent for the production 
of special chromium-nickel steels, both chromium and 
nickel ores being available in the immediate vicinity of 
the proposed plant. The Netherlands Colonial Govern- 
ment originally intended to build this plant and start 
it as a public enterprise; the economic world situation, 
however, forced the authorities to economize, and re- 
cently it has been decided to encourage the investment. 
of private capital for development, either domestic or 
foreign. 


Large Gold Nuggets From Small Veins 
in California 


In a rugged, out-of-the-way region on the ocean side 
of the Coast Ranges, in Monterey County, Calif., gold 
nuggets have been found of such size as to suggest that 
this was once a favorite retreat of the proverbial goose 
that laid the golden eggs. Matter-of-fact prospectors, 
however, have sought to find the veins from which such 
masses of gold, loosened by the weather, were washed 
into the stream beds. Their search has not been success- 
ful, and J. M. Hill, a geologist of the Department of the 
Interior, in a report just published suggests that the 
nuggets came from rich superficial pockets in very small 
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veins, and that no large and rich deposits are likely to 
be found by deep mining. The Coast Ranges of Califor- 
nia, unlike the Sierra Nevada, are not rich in gold, and 
the occurrence of these large nuggets is exceptional and 
illustrates the fact, known to many prospectors, that the 
discovery of a few large nuggets does not necessarily 
indicate the existence of a rich deposit of gold ore 
in place. 

Mr. Hill’s report, entitled “The Los Burros District, 
Monterey County, California,” is published as Bulletin 
735-J and can be obtained on application to the Director 
of the Geological Survey, Washington, D. C. 


Cost of Steam-Shovel and Underground 
Mining of Nevada Consolidated 


The Nevada Consolidated Copper Mining Co. at Ruth, 
Nev., is conducting both open cut and underground 
mining operations. The report of operations of the 
company for 1922 gives the following detailed and com- 
parative costs of both types of mining. Of the ore 
mined during 1922, 55.5 per cent was from the pits 
and 44.5 per cent from the Ruth underground mine 
workings. 

Steam-shovel mining costs of concentrating ores, ex- 
clusive of depreciation and federal, state and local taxes, 
but including all other overhead expense, were as shown 
hereunder: 


Cents per Ton Ore Cents per Cu.Yd. 
Capping 

1922 1921 1920 1922 1921 1920 

Drilling and blasting. .... ax faba 3.78 6.45 6.14 9.50 11.26 8.78 
Steam shovel operations........ 2.73 2.77 3.04 6.24 5.78 5.90 
Locomotive tramming.......... 4.44 7.69 8.61 16.23 18.23 18.75 
General pit expense............ 3.71 1.78 2.50 2.64 1.25 .96 
PROUD So és. cen cn cio ness 7.54 9.42 9.81 8.79 4.71 6.08 
RMU c2cauueds eee Peas 22.20 28.11 30.10 43.40 41.23 40.47 


The above mining costs do not include 40c. per ton 
of ore mined, which is charged regularly to cover pre- 
paid stripping expense. 

Ruth porphyry underground mining costs of con- 
centrating ores, exclusive of depreciation and federal, 
state and local taxes, but including all other overhead 
expense, were as follows: 





Cents per Ton 





1922 1921 1920 

Branch raises and sublevels..............-+-0+0+ 24.34 22.35 24.12 
Unelowowtting Git GRVING. 2. oc noc ccc cccccccccces 12.14 18.05 17.94 
III de chnceadawdeueddadateaduae 6.70 6.23 7.94 
SONG os lade coven wndasacduesewes 4.82 4.60 6.11 
General underground upkeep. ...............+0++ 26.34 18.81 24.36 
CIE IRONING. 6 06's casas cies cacxnnasandes 5.60 7.02 7.08 
AMONG b cc doti sce ceteacakcddagdencouads 8.80 8.63 9.65 

OMNI? nt yaddus dcaradcacaneeeneceadecaces 88.74 85.69 97.20 


Ruth sedimentary ore underground mining costs for 
the year 1922, exclusive of depreciation and federal, 
state and local taxes, but including all other overhead 
expense, are shown in the following table: 





Per Ton 

IIe ig Sis bac cad cance Kana eeeaaececeaess $2.352 
EI IN 6 6 ainao 440 ssh cmemededeuasseceda Samqckacsanns ; . 107 
Hoisting —— Be ed ok A aaa a AER kee Aa eee cae a aaa .116 
Camel GIO WBNEER . 6 0.55.5 boc ccecccceedecsscsccnsaocceess .350 
COANE SI GING og 5 keccwccicccccecedecdccetarcedceneneecaeas . 273 
PRIN o's 6 Satradaesivic de deeridecccancageedeniaeusesants . 360 
WU 2 bce kaccndrnkoucdneekeucdewsdesnkee pcuaseuueccteheywks $3.558 


All mining and overburden removal costs for the year 
1922 were adversely affected through expensive prepara- 
tions for resumption of production early in April, fol- 
lowing a year of absolute suspension of operations, and 
also in July by an almost complete shutdown because 
of the suspension which was caused by the loss of the 
concentrator by fire. 
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Oil Prospecting in Tasmania 


Several Victorian and South Australian companies 
and syndicates are actively engaged in developing and 
testing the Mersey Valley oil shale area and its exten- 


sions near Latrobe, Tasmania. The Southern Cross 
Motor Fuels, Ltd., of Melbourne, secured the old 
Railton-Latrobe Co.’s property about two years ago and 
has been experimenting with an improved retort, which 
is said to have worked satisfactorily, and contemplate 
constructing fourteen more. Each retort will have a 
capacity of 30 tons of shale per twenty-four hours. The 
company has a large body of shale opened up by two 
tunnels. The Adelaide Oil Exploration Co. has been 
extensively boring, and has located a large area of shale 
at Native Plain, east of Railton. Shale has been proved 
to exist from Latrobe on the north to Minnow and 
Quamby Bluff in the south, a distance of about 30 
miles, and from west of the Don River to Rubicon, a 
breadth of about 10 miles, or an area of 300 square 
miles. 

The Mersey Valley Oil Co. recently started its oil 
drilling plant which has been manufactured on the lines 
of American rigs by the Goldfields Diamond Drilling 
Co. whose managing director recently returned from a 
visit to the United States. This plant will sink a hole 
to 5,000 ft. if required, but E. de Hautpick “the Russian 
oil geologist” states they expect to strike oil between 
2,000 and 3,000 ft. That being so, if oil does exist it 
should be proved before the end of the present year. 
Mr. Hautpick has reported favorably on oil prospects 
in many parts of Australia, but apparently he pins his 
faith to the Latrobe district of Tasmania. At the 
official opening of the Mersey Co.’s plant he said among 
other things: 

“The Permo-Carboniferous beds at the Mersey Valley 
may be regarded as a potential reservoir. They are both 
marine and terrestrial; they are charged plentifully with 
marine fossils, the organic remains, with the special type 
of carbonaceous residue of vegetation as oil shale, and the 
special type of coals which we term sapropelites. These 
beds consist of alternating impervious (mudstone), and 
porous sandstone, indicating lagoonal conditions, which 
connected with oil generation. Oil shale occurs in the 
Mersey Valley on a great scale, embracing the Latrobe, 
Minnow, and Deloraine districts. As far as can be judged 
only by outcrops, this extensive development of oil shale 
represents a quantity of many million tons. What is this 
shale? Its analysis shows volatile hydro-carbon 22 per cent, 
fixed carbon 5% per cent, and sulphur about 1 per cent. 
As you know it presents the appearance of a brownish- 
gray slate, rather than that of any kind of fuel, yet it 
burns with a smoky flame freely, with a very offensive 
smell. By distillation in the retort, we can obtain from 
the oil shale 40 gallons of crude oil to a ton (nearest to 
typical petroleum generated by Nature). Today oil geolo- 


gists agree that the same kind of organic rocks deposited 
at the depth is the mother substance for the liquid oil. 
The impervious, thick cover gives pressure and sufficient 
heat to distillate oil from the shale as we do it in the 
retort. ... We have in this part of the Mersey basin, 
where we start our deep bore today, the fulfilment of all 
the essential conditions to the occurrence of cil in com- 


mercial quantities established by the modern method of 
geological engineering, namely: 

“(1) Suitable sedimentary rock of Permo-Carboniferous 
and tertiary age. 

“(2) Sufficiency of organic material, oil shale, and sapro- 
peletic coals, presence of oil seepages, and gas mounds. 

“(3) The moderate disturbances of the rocks with favor- 
able carbon ratios, indicating the liquid oil is still under- 
ground. 

“(4) The presence of the sufficient thickness of sedi- 
mentary rocks with a good cover for oil basin. 

“(5) Saturation of sedimentary rocks with salt water, 
which is observed in all oilfields. 

“(6) Suitable artesian water conditions for the accumu- 
lation of oil. 

“(7) And suitable structural features of a domelike 
elevation, under our deep bore, where is accumulated the 
largest part of oil migrated to this depression.” 





Exploring for Oil at Bilbao, Spain 

There are at present eight companies engaged in ex- 
ploration for oil in the Bilbao district, according to 
information published by the official chamber of mines 
at Bilbao, and reforwarded to Washington by Consul 
H. M. Wolcott. The denouncements of these companies 
in the Spanish Basque Provinces alone of the Bilbao 
district cover many thousand acres of lands which have 
been favorably reported upon by the companies’ geol- 
ogists. A number of borings have been made which 
have given favorable indications, but no results of a 
definite character have as yet been achieved. One com- 
pany of American affiliation and one of British origin 
are now drilling in the Provinces of Navarra and 
Logrono. A Spanish corporation which has received 
a subsidy from the Spanish Government of 128,930 
pesetas will renew operations at an early date in the 
Province of Burgos. As Spain is now dependent on the 
outside world for its supply of petroleum and products, 
the operations of the oil-exploration companies are 
naturally watched with the greatest interest. 


Petroleum Import Figures Show Loss 

Imports of liquid petroleum products for March, 1923, 
show a 28 per cent gain over the February receipts, 
but a loss of 33 per cent as compared with March, 
1922, according to figures issued by the Department of 
Commerce. Crude petroleum, the chief item imported, 
amounted to about 85 per cent of the liquid petroleum 
products received during the month. The quarterly 
total through March was 1,132,076,105 gal. of crude and 
refined products as compared with 1,682,144,742 gal. 
received during the first quarter of last year. 


Oil Mining in Germany 
The process of extracting oil by means of shafts or 
pits sunk to the oil sands is now being used in a field 
at Wietze near Hanover, Germany, according to the 
recent annual report of the Deutsche Erdoel Aktiens- 
gesellschaft. The oil is obtained by means of a washing 
process applied after the sand has been hoisted. 
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Oil Prospecting in Australia 


The oil prospecting fever which reached its highest 
point a few months ago in Queensland has greatly 
subsided, as well as in other parts of Australia. In 
this state only two companies are now carrying on 
active operations, but these are working on a scientific 
and systematic plan and are about to install boring 
plants to test thoroughly the areas held by them. Of 
the numerous holes that have been drilled in the com- 
monwealth, nearly 99 per cent have given favorable 
indications, or traces, of oil, but as yet there has been 
no strike of payable oil—a result due to the fact that 
sedimentary rocks often contain traces of oily or waxy 
substances which are not necessarily favorable indica- 
tions. A hole started at Tewantin, on the Queensland 
coast a hundred miles or so north of Brisbane, met 
its first trouble at a depth of 142 ft. in the form of a 
strong flow of artesian water, coming up at the rate of 
80,000 gal. a day. This is the trouble that finally killed 
the government hole at Roma, where, according to Dun- 
can Milsom, the oil sands immediately around the town 
are ruined by flooding. 

Negotiations have been completed by the government 
for an examination of the Northern Territory and north- 
ern Australia, which doubtless includes the northern 
part of Queensland, by Dr. Arthur Wade. He will re- 
port on the oil-bearing potentialities of the tropical 
north generally. Doctor Wade, who is now in Madagas- 
car, was chosen for this duty on the advice of Prof. 
Edgeworth David, of the Sydney University, whose 
recommendation was made after consultation with other 
geologists. It is expected that Doctor Wade will arrive 
before July, to allow his inspection to be made before 
the wet season. 

All the machinery and a tractor ordered for the Elcho 
Island Naphtha Petroleum Oil Co. arrived at Port Dar- 
win, Northern Territory, recently. 


New Oil and Gas Map of California 


A map showing the oil and gas fields of California, 
just issued by the U. S. Geological Survey, is of spe- 
cial interest. The map, which measures 44 by 48 in. 
and is on the scale of 1,506,880, or 8 miles to the inch, 
shows the oil and gas fields in green, the pipe lines and 
refineries in violet, the cities, towns, and railroads in 
gray, and the streams in blue. It is one of a series 
showing the oil and gas fields of different states already 
published or being prepared for publication by the Sur- 
vey. Maps of Louisiana, Oklahoma, Kansas, Illinois, 


Pennsylvania, Wyoming, West Virginia, Kentucky, and 


California have already been published, and may be 
obtained from the Director at Washington, D. C., at 
50c. a copy. 


Oil Regulations Issued 


Operating regulations to govern the production of oil 
and gas on the leased public lands of the United States, 
as amended March 8, 1923, have been issued by the U. S. 
Bureau of Mines, Washington, D. C. The regulations 
contain information regarding the powers and duties 
of the supervisor and deputy supervisors of the Bureau 
of Mines staff who have technical supervision of the 
operation of oil- and gas-producing properties on public 
lands. The requirements for lessees of such properties 
are given in the pamphlet, which also contains informa- 
tion as to oil, natural gas and gasoline royalties. 
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American Shale Industry Should Study 
Scotch Methods 


Practically the only commercial oil shale industry in 
the world at the present time is that in Scotland. Other 
shale-oil industries have either shut down or are oper- 
ating upon too small a scale to be commercially impor- 
tant. Martin J. Gavin points out in Bulletin 210 of the 
Bureau of Mines how shale-oil projects in the United 
States may benefit through a knowledge of the success- 
ful commercial practices that have been developed in 
Scotland. That country has been treating oil shales 
in a commercial way for over sixty years. The Scotch 
retort, and retorting and refining procedure have been 
undergoing improvements for over fifty years, and have 
changed little in the past fifteen years. This evolution 
took place under extremely practical conditions, es- 
pecially as the shale operators were under the pressure 
of severe foreign competition. It is evident, therefore, 
that the present retort is the best apparatus the Scotch 
operators know of in which to treat their particular 
shale under their particular conditions. It seems 
equally evident that the United States, in which an oil- 
shale industry is just beginning, should not fail to 
take advantage of the knowledge gained during the 
many years of Scotch practice, and should endeavor to 
avoid the mistakes made in the early stages of the in- 
dustry in Scotland. This is said with full realization 
that shales and conditions in the two countries are 
dissimilar. Scotch knowledge and practice should be 
applied and tried in this country as far as they can be 
applied successfully, and from this stage the experience 
of American investigators should guide. 





Hard Times for Incompetents 


Incompetent Indians of the Osage tribe of Oklahoma 
are to continue to receive only $4,000 a year of their 
oil royalties with an extra allowance of $2,000 for each 
minor child, according to a decision made by the Court 
of Appeals of the District of Columbia in a suit filed by 
the chief of the Osages, against the Secretary of the 
Interior. The remainder of their funds is to be in- 
vested in Government and State securities or in banks 
to their credit to be held until the minors reach twenty- 
one years of age. Each Indian’s share of royalties and 
bonuses for 1922 for the tribal oil lands amounted to 
$11,700. 


Study Sands in Pittsburgh Quadrangle 


A paper by M. E. Johnson, issued by the Pennsylvania 
Geological Survey, summarizes the results of a study to 
determine the depth, thickness and character of the oil 
and gas sands encountered in wells drilled in the city 
of Pittsburgh, and in Plum, Penn, Patton, Wilkins, 
Braddock, North Versailles, Mifflin, and Baldwin town- 
ships in Allegheny County. Although this area has 
been thoroughly punctured with drill-holes, and the 
depths to the producing sands have long been well 
known, little effort has been made to correlate the differ- 
ent sands or to determine how they change in short dis- 
tances. The author collected and studied all obtainable 
records of wells drilled in this area and presents his 
findings in the paper, which is known as Bulletin 73. 
The correlations made are based on all the data at pres- 
ent available and are said by Mr. Johnson to be correct 
within the area studied. 
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New Books 
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“Elements of Mining” Is Revised 


Elements of Mining. By George J. 
Young. 2d ed. McGraw-Hill Book 
Co., New York. Price $6. 


George J. Young did a splendid piece 
of work for mining students in college 
and in the field, when he published in 
1916 the important part of his notes 
and lectures in readable form in 
“Elements. of Mining.” A second edi- 
tion has recently been published, with 
operations in the field brought up to 
date. This book brings out in a concise 
manner the important features of min- 
ing operations, mining methods and 
business in a_ particularly practical 
manner. Prospecting, both on the sur- 
face and underground, is first taken up 
briefly and concisely—almost too briefly 
for important preliminary investigation. 
This is followed by the excellent chap- 
ter on Boring, with a compact descrip- 
tion and good illustrations of machines 
and work of Churn Drills, Diamond 
Drills and other methods of investiga- 
tion. The working features and costs 
on this and all parts of the business are 
brought out strongly, presenting to the 
student the business factor of this class 
of engineering work. 

One thing to which students should 
give careful consideration as a chief 
element in mining operations is drilling 
and breaking ground, whatever method 
of mining be adopted. The chapters 
on these subjects bring out not only a 
very clear description of the machines 
for drilling and explosives used, but 
also the features to which operators 
now give more and more attention, 
namely, the hardness of rock encoun- 
tered; the character of drill steel; the 
cutting speed of steel and drills per 
shift; standard rounds to be drilled for 
various classes of rock; all most im- 
portant in attaining efficiency and 
higher grade work. The comparative 
strength of explosives; the amount of 
explosives required; the amount of 
ground which may be broken; all with 
costs, are clearly brought out. A care- 
ful study and investigation of these 
chapters will give the student or any- 
one a good basis of the elements or 
principles of operation in mining. The 
book has a good deal of meat in these 
few chapters. 

Development and underground meth- 
ods of mining are concisely but rather 
too briefly covered in the more simple 
or standard methods of development 
and of stoping. They give, however, 
good examples of the day’s work in 
the different operations; the costs and 
the results obtained. Improvement 
could be made in fuller explanation and 
examples of the varied methods of 
underground mining, and more par- 
ticularly of operations in medium sized 
veins or beds. Support of mine work- 
ings is fully and carefully written. The 
illustrations in these chapters are par- 
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ticularly good, and these, too, add an 
important and necessary instruction on 
good operations. Surface mining, both 
open-cut and alluvial, is covered thor- 
oughly. These are considered in a 
practical manner, with good description 
of operations; with excellent papers of 
costs and with the results and profits 
obtained. The engineering features of 
Mining, Transportation and Hoisting, 
Mine Drainage, and Ventilation are 
taken up thoroughly with good illustra- 
tions and examples, particularly on 
Transportation. The business end of 
mining is brought out concisely in a 
chapter on Mine Accounting. Although 
this is an important subject for instruc- 
tion to mining students—for mining is 
a business quite as much as a technical 
process—the short account in this vol- 
ume is hardly in keeping with the 
description of technical operations. It 
is to be wished that Mr. Young or some- 
one would write a good book on account- 
ing for mining and metallurgical stu- 
dents. This subject would be sufficient 
for a separate volume. 

Altogether Mr. Young’s book on the 
elements of mining is a most valuable 
addition to literature on this subject; 
clearly and concisely written; up-to- 
date, with good, practical examples, 
and put together in an attractive and 
readable form. 

R. M. RAYMOND. 





Chemical Analysis 


Elementary Qualitative Analysis. By 
Frederick C. Reeve. D. Van Nos- 
trand Co., New York. Price, $1.50. 


This little manual is intended as a 
laboratory guide for students in ele- 
mentary qualitative analysis. The 
method followed is that of a series of 
experiments by means of which the 
student is made familiar with the 
separations of the more common metals 
into groups and the identification of 
the several members of each group. 
The ordinary tests for the identifica- 
tion of the common acid radicals are 
also given, and a brief outline of the 
Theory of Ionization gives the student 
a fair working knowledge of this theory, 
which is so important in the study of 
analytical chemistry. A useful feature 
of the book is a complete list of ap- 
paratus and reagents required for the 
whole series of experiments. 
R. M. COLEMAN. 





Coal Utilization in Britain 


Low Temperature Carbonization of 
Bituminous Coal. By Andrew 
McCulloch and Neville Simpkin. 
H. F. & G. Witherby, 326, High 
Holborn, London, W.C. 1, England. 
Price, 18 sh. 


In this volume the present oftentimes 
inefficient use of coal is discussed and 
the means by which it may be more 
efficiently utilized are described. Though 
a thoroughly British book, it contains 
much information that should be of 
value to readers in this country who 
are interested in fuel consumption. 
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Technical Papers 
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Pennsylvania Ore Deposits — The 
Bureau of Topographic and Geological 
Survey, Harrisburg, Pa., has issued Bul- 
letin No. 71, “Copper Ores in Pennsy]l- 
vania, pp. 8; Bulletin 74, “Chromite in 
Pennsylvania,” pp. 7; and Bulletin 77, 
“Gold in Pennsylvania,” pp.13. Copper 
minerals are scarce, the gold deposits 
are principally mineralogical curiosities, 
but it is thought that profitable ore- 
bodies of chromite may yet exist un- 
discovered in addition to those which 
have been largely worked out. Would- 
be investors are warned about subscrib- 
ing to mining ventures in the state with- 
out full investigation. In this connec- 
tion, we recently sat next to a New 
York schoolgirl who was studying a 
book in which nickel was given as one 
of the three natural products for which 
the state of Pennsylvania was noted. 
We regret that we were unable to see 
the name of the author of the book 
in question. We believe there was a 
little nickel taken out of the old Gap 
mine, some forty or fifty years ago. 

Pulverized Coal—Bulletin 217 of the 
U. S. Bureau of Mines, Washington, 
D. C., pp. 127, obtainable on request, is 
entitled “Preparation, Transportation, 
and Combustion of Powdered Coal.” 
Much information, illustrated by photo- 
graphs and diagrams, is given, descrip- 
tive of the various types of equipment. 
The bulletin is similar to one issued a 
few years ago by the Canadian Depart- 
ment of Mines; in fact, this edition is 
published through the courtesy of that 
organization. The author is John 
Blizard. 


Economics of Gold—In Commerce 
Monthly for June (National Bank of 
Commerce, New York City; free on re- 
quest) is an eleven-page discussion of 
“The Problem of Our Excess Gold.” 


Colorado Mining—The Bureau of 
Mines of the State of Colorado (State 
Capitol, Denver, Colo.; price free) has 
issued its annual report for 1922, pp. 
58. The report discusses general condi- 
tions at the mines during the year, 
gives detailed accident statistics, and 
includes a list of all operating mines of 
the state, with the names and addresses 
of the operators, and the kind of 
products. 

Los Burros District, California—Bul- 
letin 735-J of the U. S. Geological Sur- 
vey, Washington, D. C., pp. 7, contains 
brief descriptive notes of the ore de- 
posits of the Los Burros district, Monte- 
rey County, Calif. Obtainable free. 

Premier Gold Mine—In the Mining 
Magazine for May is an article on the 
history and development of the Premier 
Gold Mine in British Columbia, the de- 
velopment of the surrounding Salmon- 
Bear River district also being included. 
The article is concluded in the June 
issue. (Salisbury House, London Wall, 
London, E. C. 2, England; price 1 sh.. 
each.) 
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Ithaca Convention Draws Engineering Educators 


Over 300 Attend S. P. E. E. Annual Meeting— 
Discussion Centers on Question of 
Training for Leadership 


RAINING engineers for leadership 

in industry and public service was 
the major topic for discussion at the 
annual convention of the Society for 
the Promotion of Engineering Educa- 
tion, which was held in Ithaca, N. Y., 
on June 20 and 22, over 300 engineer- 
ing educators attending. In discussing 
this subject, Dean Dexter S. Kimball 
said that twenty years ago the idea of 
a course for leadership training was 
startling but that now the topic was 
one of prime interest and importance. 
The business world, according to Dean 
Kimball, now desires and admires the 
engineering way of doing things and 
in so far as design, operation and man- 
agement of industry are concerned the 
engineer will reign supreme in a short 
time. The engineer has the problem 
of leadership forced upon his attention 
because they have brought into the 
world new methods, little understood 
by the people at large but so powerful 
that the public thinks they can solve 
many of the present problems of civil- 
ization. The engineer has developed 
the utilitarian application of the scien- 
tific method of attack. 

Any changes that are made in en- 
gineering education must not occur in 
a way that will undermine the funda- 
mental training that has produced the 
engineering mind, according to the Dean. 
If fundamentals of science, mathematics, 
chemistry and physics are neglected in 
training for leadership, failure will 
ensue. Leadership today is largely 
legal in that the military dictator has 
passed and the world is largely gov- 
erned by the modified past experiences 
of the races. But modern industry is 
new and has no past precedents to 
draw upon, no background of experi- 
ence. Therefore hope for solving the 
problems of the industrial epoch lies 
in the industrially intelligent group of 
men. The intelligent leader must un- 
derstand mass. production, finance, 
management and human relations. The 
era has now dawned for setting up 
universal well-being as the industrial 
ideal instead of private profits for in- 
dividuals, corporations, states or na- 
tions. The engineer is fitted for this 
task in many respects because he has 
a method of attack and tools for con- 
quering all physical handicaps. He has 
weaknesses, however, in that he, in 
common with others, cannot read, write 
or spell correctly; he is not interested 
in people or things outside of his 





work; he dreads routine and he has 
no historical background. All of these 
defects can be bettered and the funda- 
mental requirement for leadership is 
historical background. This historical 
background should be given by com- 
petent men and should be given in the 
course if vision is desired in the output 
of the schools. 

Following Dean Kimball’s address, 
President Charles F. Scott presented 
the report of the board of investiga- 
tion and co-ordination appointed last 
year to ascertain the possibility of ob- 
taining funds for carrying on educa- 
tional research in the _ engineering 
schools and for outlining the type of 
research that would be most beneficial. 


RESEARCH SHOULD BE CONDUCTED BY 
SCHOOLS, COMMITTEE SAYS 


The report stated that the basic 
principle determined upon was for the 
engineering schools to do the research 
work under the direction of the board 
and a Director to be appointed. The 
definite objectives in view were to de- 
termine the objects of engineering edu- 
cation, the best methods for obtaining 
the objectives and the modification in 
curricula and teaching personnel and 
equipment needed to improve engineer- 
ing education. To do the work $108,000 
was needed. A letter from Dr. H. S. 
Pritchett of the Carnegie Corporation 
heartily endorsed the proposal and 
stated that the project had been rec- 
ommended to several foundations with 
almost assured acceptance. It was hoped 
to have the Director appointed im- 
mediately and each school was asked 
to immediately appoint a faculty com- 
mittee to co-operate with the board and 
carry on the work. Prof. L. A. Hop- 
kins read a paper by Prof. J. R. Nelson 
which gave an example of some educ- 
cational research work carried out at 
the University of Michigan with splen- 
did results. The report was accepted 
by the society and the project endorsed. 

On Thursday morning T. H. Mac- 
Donald, chief of the Bureau of Public 
Roads, Washington, D. C., presented 
a paper on “The Engineer as a Leader 
in Public Service.’”’ He stated that the 
public does not rapidly impose author- 
ity on any class or group of people 
but waits for demonstrations of com- 
petency. Measurement of the amount 
of engineering leadership is best found 
by studying the degree of authority 
they now exercise. 


E. H. Lee, vice-president of the 
Chicago & Northern Indiana R.R. Co., 
spoke of the engineer as a leader in 
transportation. Good service and good 
publicity are recognized as funda- 
mental requirements by railroad execu- 
tives, he said. Real leadership is nec- 
essary and education should aid men 
of brain and ability to attain profi- 
ciency. Men should be classified into 
leaders and craftsmen and the former 
should have a longer and better train- 
ing. The others should have a shorter 
training. The leaders must have the 
widest possible horizon and knowledge 
of how to sell himself and his industry 
to the public. 

“The Engineer as a Leader in In- 
dustry,” was the topic of O. S. Lyford 
of the National Industrial Conference 
Board. His paper was the result of 
the work of a joint conference com- 
mittee to determine the place and lead- 
ership of the engineer in industry. 
Engineers should be leaders because 
they have a method of attack and a 
scientific mind, and industry counts as 
fundamental the underlying scientific 
training of the engineers. In the report, 
three questions are presented: 

1. Does industry need more or fewer 
engineers than now available? 

2. What kind of education should 
they have? 

3. What is the responsibility of the 
industry in their work? 

The final answer can be had only 
through co-operative effort. History 
of industry shows that big problems 
confront industry. One big factor will 
be the keen competition of European 
countries when they emerge from the 
present political, financial and indus- 
trial slump. Both external and internal 
relations in industry will force Ameri- 
can employers to exercise the highest 
skill to retain their leadership. 

There is a lack of adjustment be- 
tween the schools and the industry, said 
the speaker. A mutual understanding 
of problems and possibilities is neces 
sary. About 5 per cent of the total 
positions open in manufacturing are 
leadership positions for which men are 
needed. This amounts to 750,000 men 
out of about thirteen million men. It 
is important to stimulate and educate 
men having a natural talent to become 
leaders. There is an annual demand 
for men for these positions. But there 
is no concerted effort for getting the 
right men into the right places and 
consequently there is great waste. We 
now have 129 engineers’ schools with 
53,000 enrolled and they form an essen- 
tial part of industry and industry is 
showing a growing tendency to properly 
select and use these men. A study 
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of graduates who have been out of 
Rensselear, Harvard, Lehigh and 
Stevens for five, ten, twenty and 
twenty-five years show a decided shift 
from engineering work to other work 
as years elapse. Some of the shift 
is due to failure but most is due to a 
logical change in occupation and advance 
to position of leadership and responsi- 
bility. Experience shows, however, 
that a good technical expert seldom de- 
velops into a good executive but he 
possesses qualities that are essential 
to a good executive. Any man who 
has a scientific mind will generally 
receive the best education from a course 
in engineering or applied science even 
though other characteristics may qualify 
him for executive and administrative 
positions. 

Recommendations of a group of ex- 
ecutives made in the report are: 

1. Methods of selection should be im- 
proved. 

2. Better fundamental training 
needed and not specific training. 

3. Broader training should be given. 

4. More practical training for in- 
struction should be required. 

5. More practical training should be 
incorporated with theoretical prefer- 
ably during the course. 

The committee classes as funda- 
‘mentals: Mathematics, physics, eco- 
nomics as applied to industry, biology 
and geology, social relations and civic, 
history of nations, English, including 
drawing and writing and chemistry. 

Selection must be started back in 
the preparatory schools and it is now 
important to improve the quality of the 
output, it was said. Industry is now 
awake to the necessity for it to co- 
operate more actively in educational 
work in the schools and in the factories. 
They must stimulate and support the 
schools to a greater extent. The co- 
operative courses have produced fine 
results and should be encouraged and 
co-operation should take many other 
forms. 

At the session on Thursday after- 
noon W. E. Wickenden spoke on the 
topic “The Engineer in Business” and 
read a report from a committee which 
stated that a broader equipment must 
be possessed by engineering teaching 
staffs and that economic and physical 
analyses should be a larger element in 
the pedagogical process. The broad 
viewpoint of engineering must be the 
engineering and economic adaptation 
of science for industrial and social well 
being. The place of the engineer as 
a leader in business is not assured, al- 
though his leadership in industry is 
assured. The business world is domi- 
nated by considerations which offer 
handicaps to engineers. In the opinion 
of Mr. Wickenden leaders cannot be 
produced in standardized lots by schools 
and possess no standardized qualities. 
He cautioned the educators about at- 
tempting to train leaders per se through 
any college course and doubted if it 
would ever be possible to write speci- 
fications for leadership which would 
conform to the changing necessities of 
national affairs. 


is 
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MEN YOU SHOULD 
KNOW ABOUT 
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Carl O. Lindborg, of Los Angeles, is 
in China. 

Guy N. Bjorge, of San Francisco is at 
Globe, Ariz., on professional work. 

F. C. Schrader is examining antimony 
deposits near Mountain Home, Idaho. 

O. C. Martin, until recently works 
manager for the Nichols Copper Co. 
at Laurel Hill, N. Y., has resigned to 
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O. C. Martin 


accept the management of the Perth 
Amboy plant of the American Smelting 
& Refining Co. at Maurer, N. J. 


Edwin E. Chase, consulting engineer 
of Denver, is in Tonopah on profes- 
sional work. 


Hjalmar Skougor, of New York, has 
been visiting Porcupine and Kirkland 
Lake, Ontario. 

William Burley has returned to Los 
Angeles after two months’ absence in 
Central America. 


W. H. Wiley, consulting engineer of 
Los Angeles, is in Tonopah, Nev., on 
professional work. 

John G. Kirchen has returned to 
Tonopah after a visit to Washington 
and San Francisco. 

Charles S. Haley, mining engineer of 
San Francisco, is making mine examina- 
tions near Mina, Nev. 

William Kemp is supervising prelim- 
inary development work in the Uriqui 
district in western Chihuahua. 

James F. McCarthy, president and 
general manager of the Hecla Mining 
Co., was recently in Milwaukee, Wis. 

L. F. Strobel, engineer on the staff of 
Kar! Eilers, has returned to New York 
from an inspection trip to various mines 
in Colorado. 

David White of the U. S. Geological 
Survey has been given the degree of 
Doctor of Science by the University of 
Rochester. 

W. M. Weigel, who has been selected 
to be the non-metals specialist for the 
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U. S. Bureau of Mines, at Washington 
will assume his new duties July 15. 


B. R. Bates, representative of the 
Door Company in Mexico City, is in 
New York. 


Thomas Riggs, vice-president of the 
Continental Mines, recently made a visit 
of inspection to the company’s Cobalt 
and Kirkland Lake properties. 


Axel Strand, superintendent for the 
Empire Zinc Co. at Hanover, N. Mex., 
has returned from Alaska where he 
went to examine properties for his com- 
pany. 

Cyril W. Knight, associate geologist 
of Ontario will shortly resign his posi- 
tion with the Department of Mines to 
enter the service of the Nipissing Min- 
ing Co. 


R. G. McConnell, former Deputy 
Minister of Mines at Ottawa, has re- 
turned to Sault Ste. Marie, Ont. where 
he will complete an investigation of 
the adjacent area. 


Frederick B. Hyder, mining engineer 
specializing in the federal taxation of 
natural resources, has moved his office 
to Room 1317, California Commercial 
Union Building, San Francisco. 


J. P. Bickell, accompanied by Sir Wm. 
Mullock, W. D. Ross, president of the 
Bank of Nova Scotia, and the directors 
of the McIntyre mine, have been visiting 
the company’s property in Porcupine. 

R. A. Hardy, general manager of the 
United Comstock Mines Co., has re- 
turned to Virginia City after attending 
the meeting of the western division of 
the American Mining Congress in San 
Francisco. 


Joseph T. Terry, formerly research 
chemist for the Utah Copper Co. has 
opened an office in Salt Lake City as 
consulting engineer. He will specialize 
on problems of concentrating complex 
ores by selective flotation. 


George H. Garrey is making a geo- 
logical examination of the properties of 
the Cinco Minas Co. of the Marcus 
Daly Estate in the state of Jalisco, 
Mex. H. E. Crawford is general man- 
ager and Geo. F. Zoffman is assistant 
general manager of the Cinco Minas Co. 


Dr. G. A. Young, of the Canadian 
Geological Survey, arrived in Victoria 
recently and was in conference with 
William Sloane, Minister of Mines of 
British Columbia, planning the con- 
tinuance of his work of surveying the 
iron ore deposits of the province. 


C. G. Maier, who has been directing 
the research work of the fellows in 
metallurgy at the University of Utah, 
an activity carried on in co-operation 
with the Bureau of Mines, has resigned 
to accept a position as physical chemist 
at the Berkeley Experiment Station of 
the Bureau. 


G. P. Robinson, formerly superintend- 
ent of the Asarco smelter at Asarco, 
Durango, has been transferred to the 
Aguascalientes smelter. Both plants 
belong to the American Smelting & 
Refining Co. K. P. Campbell assistant 
superintendent, has been promoted to be 
general superintendent at Asarco. 
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THE MINING NEWS 





The Mining News of ENGINEERING AND MINING JOURNAL-PRESS is 
obtained exclusively from its own staff and correspondents, both in the United 
States and in foreign fields. If, under exceptional conditions, material emanating 
from other sources is published, due acknowledgment and credit will be accorded. 


Leading Events 


GITATORS from Butte, Mont., are said to be or- 

ganizing miners in the Lake Superior iron mining 

regions. One strike vote taken already went against 
a walkout at this time. 

The Quinze Power Co. has awarded contracts for 
equipment for the $3,000,000 hydro-electric project that 
will supply Porcupine mines with power. 

The A. 8. & R. Co. probably will take over the smelter 
of the Cia. Metalurgica Mexicana at San Luis Potosi. 

Rich gold ore is found on the 1,800 level of the 
Cresson mine at Cripple Creek, Colo. 

The Ankerite, a promising property in northern On- 
tario, is to be systematically prospected. 


A new suit has been started against the Davis-Daly 
Copper Co. at Butte. The Hickey interests want 
$480,000 for alleged wrongful extraction of ore and 
sundry incidental damages. 

Richer copper ore than found heretofore is being 
mined on the lowest levels of the Quincy mine in Mich- 
igan. 

C. F. Kelley explains the position of the Anaconda 
Copper Mining Co. with respect to Pittman Act silver 
purchases. 

Many Nevada companies are turning to California 
gold mining as a suitable direction in which to expand 
their operations. 


Quincy, in Michigan, Hoists 
Richer Ore From Bot- 
tom Levels 


Mass Copper Provides 25 Per Cent of 
Output—Danger from “Air Blasts” 
Believed Past 


The Quincy Mining Co., in the Mich- 
igan copper country, is hoisting copper 
rock that averages better than any taken 
out in several years, particularly from 
No. 2 shaft. A distinctive feature is the 
improvement in copper content as the 
workings reach greater depth. Mass 
copper continues plentiful and consti- 
tutes about 25 per cent of Quincy’s 
output. Although the deepest operat- 
ing level is the 83d, in No. 2 shaft, this 
shaft is now bottomed at 8,450 ft.; No. 
6 is down 8,234. Although No. 2 is one 
of the deepest shafts in the district, it 
can be pushed to a much greater depth, 
as No. 2 hoist, the largest in the world, 
has a present capacity of 10,000 ft. 

The regrinding section in No. 1 stamp 
mill is recovering values that otherwise 
would be turned out as waste. A total 
of 1,786,000 lb. of refined copper was re- 
covered from this source last year, or 
approximately 15 per cent of production 
from stamp rock. 

No more serious “air blasts” of dam- 
aging effect are expected to occur in the 
mine. Although a series of such blasts 
badly crushed No. 6 shaft between the 
46th and 66th levels a year ago, a care- 
ful examination of the ground and 
openings about the shaft along this sec- 
tion appears to show that the openings 
are now so crushed and packed together 
as to carry the weight, so that there 
probably will be no repetition of “air 


blasts” in this part of the mine, which 
was opened many years ago. At that 
time it was not deemed necessary to 
leave large protecting pillars on each 
side of the shaft, as has been the prac- 
tice during the last fifteen years in the 
lower parts of the shafts. The bot- 
tom or lower 2,000 ft. of all of the 
shafts is thus protected, and accord- 
ingly have never given serious trouble. 


Mill Burns in Joplin-Miami 
District—Will Be Rebuilt 


The Indiana Mining Co.’s mill, located 
southwest of Hockerville, Okla., was 
completely destroyed by fire on the 
afternoon of June 19. Defective wiring 
in the sludge department was given out 
as the cause of the fire. Two gas 
engines were saved, after the Picher 
fire department had reached the scene, 
but they got a late start on account of 
inadequate telephone communication. 
The loss is estimated at $75,000; insur- 
ance totaled $25,000. The plant was 
owned by a company headed by R. B. 
Jensen of Baxter Springs. There was 
approximately 1,000 tons of ore in bin 
at the time of fire. Though the mill 
had been idle for about two months, it 
will be rebuilt at once, according to the 
owners. 


Four Rand Mines Pay Dividends 

The following dividends have been 
declared by companies operating on 
the Rand in South Africa: Langlaagte 
Estate & Gold Mining Co. 30 per cent, 
Van Ryne Deep 25 per cent, Wiis- 
watersrand Gold 15 per cent, and Gov- 
ernment Gold Mining Areas Consol- 
idated 30 per cent. 


Quinze Power Co. Starts on 
$3,000,000 Develop- 
ment Project 


Will Supply Mines at Porcupine, Ont.— 
Contracts Let for Equipment— 
Aluminum Wire Specified 


The Quinze Power Co. is losing no 
time in pushing the development of the 
power which it recently acquired. This 
company, a subsidiary of the Northern 
Canada Power Co., will supply power 
to the Porcupine distrect. The cost of 
the power-house, equipment and trans- 
mission line for the first unit of 20,000 
hp. is estimated at $3,000,000. Morrow 
& Beatty have obtained the contract for 
the construction of a plant, and a large 
number of men will be employed. The 
Dominion Engineering Co. of Montreal 
has obtained the contract for the water 
wheels, with a six-months delivery. The 
Swedish Electric Co., of Sweden has 
been given the contract for the gen- 
erators, electric switching apparatus, 
step-up and step-down transformers. 
The Can. Porcelain Co., Ltd., of Hamil- 
ton has the contract for the insulators 
and all transmission line hardware. The 
Canada Bridge Co. has the contract for 
972 steel towers for the transmission 
line, first delivery to be made in six 
weeks. The Northern Aluminum Co. 
has the contract for 720 miles of alumi- 
num transmission wire. It is expected 
that eventually 1,000 men will be em- 
ployed on the job, and the company 
hopes to be able to deliver power to 
Porcupine by the summer or fall of 
1924. Operations in northern Ontario 
have suffered seriously from inadequate 
power in the past. 
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New Suit Started Against Davis- 
Daly Company at Butte 


Hickey Interests Want $470,000 for 
Alleged Wrongful Extraction of 
Ore and Other Damage 


A suit for $470,000 for ores ex- 
tracted and damage resulting from 
injury’ to plaintiffs property was filed 
in the federal court at Butte on June 
16, against the Davis-Daly Copper Co. 
by attorneys for Thomas F. Hickey and 
the heirs of Edward and Michael 
Hickey. The ore involved was mined 
from the Lizzie lode. The company is 
already engaged in litigation with the 
Anaconda Copper Company wherein 
some of its most important orebodies 
are involved. 

The complaint in the new suit recites 
that on July 10, 1899, Edward Hickey, 
Thomas F. Hickey and Michael A. Hickey 
were, by United States patent, owners of 
the whole of the Lizzie lode. On this date 
Edward, Thomas and Michael Hickey, 
by deed conveyed to Martin Burris all 
that vortion of the Lizzie lode—outside 
the “shaft tract”—lying below 100 ft. 
from the surfac>. Burris’ deed stated 
that he might extract all ore lying be- 
low the level named but excluded him 
from mining above the 100-ft. limit 
from the surface outside the shaft tract. 
The shaft tract, on which no limitation 
was placed, is described as “90 ft. in 
front by 125 ft. in depth, situated on 
the south side of East Park Street and 
bounded as follows: 

‘Beginning at the northeast corner 
of the lot now occupied by house No. 
432 East Park Street and running in 
a southerly direction along the east 
line of said lot 125 ft.; thence easterly 
along a line parallel to tne south line 
of Park Street and 125 ft. distant there- 
from, 90 ft.; thence northerly and along 
a line parallel to and 90 ft. easterly 
from the east side line of said lot 125 
ft. to a point on the south line of East 
Park Street; thence westerly along said 
south line of East Park Street 90 ft. to 
the place of beginning.’ ” 

On this tract the Lizzie shait had 
been sunk to a depth of 300 ft. 

Burris, the complaint states, trans- 
ferred his title to the Davis-Daly Cop- 
per Co. on Sept. 22, 1908. The Hickeys 
continued to be the owner of the ore- 
bodies above the 100 ft. level in the 
Lizzie tract. 

In the years 1918 and 1919, it is 
alleged the defendant company through 
its agents and particularly by the Butte- 
Ramsdell Company as _ its _ lessees, 
entered upon the reserved ground and 
extracted ores which the plaintiffs esti- 
mated to be worth $430,000. They, it 
is cuarged, also caved ahd flooded the 
workings. 

In the second cause for action, 
plaintiffs allege that the defendants 
leased the property to John P. McNulty 
and others and that ores were extracted, 
workings flooded and damages resulted; 
that plaintiffs had no knowledge of this 
invasion of this property until about 
two months ago; that it will be impos- 
sible to determine the extent of the 
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workings or the amount of ores ex- 
tracted except by an inspection of the 
defendant’s books, plats, maps, profiles 
and other records of defendants and its 
lessees. For these “intentional and 
wilful acts” plaintiffs ask an additional 
$40,000, making $470,000 in all. 

The officials of the Davis-Daly Copper 
Co. state the ores in question were 
owned by their company. 


Butie “Radicals” Seek to 
Organize Lake Superior 
Iron Miners 


Strike Vote Fails—Conservative Men 
Predominate—No Strike Since 1895 


Labor agitators said to belong to the 
I. W. W. in Butte, Mont., are active in 
the Iron River, Mich., district of the 
Lake Superior region and an attempt 
has already been made there to call a 
strike. At a meeting of miners, at- 
tended by about 200, a strike vote was 
taken, but the men did not favor a 
strike at this time, desiring to wait 
until better organization is effected in 
the several Michigan iron-ore ranges. 
It is not thought that the agitators will 
be successful in their efforts, as the 
more conservative miners are familiar 
with the tactics of the I. W. W. and 
will be slow to join them. The strike 
in the Michigan copper district, in 1914, 
is still fresh in the minds of many of 
the underground men. There has not 
been a strike of any proportion on the 
Michigan iron ranges since 1895. 


Several Companies Ship Zinc to 
Trail Smelter 


Ore and concentrate shipments re- 
ceived by the Consolidated M. & S. Co. 
of Canada, at its Trail smelter during 
the period June 8 to 14 inclusive, were 
as follows: 





Name of Mine Locality Tons 
Alamo mill (Lead) Alamo, B. C. 54 
Alamo mill (Zinc) Alamo, B. C. 40 
Bell Beaverdell, B. C. 43 
Bosun (Lead)...... New Denver,'B. C. 43 
Bosun (Zinc) New Denver, B. C. 59 
Knob Hill Republic, Wash. 54 
Quilp Republic, Wash. 103 
Lone Pine Surprise Republic, Wash. 330 
Providence Greenwood, B. C. 4 
Park Group Marysville, B. C. 30 
Silversmith (Lead) Sandon, B. C. 87 
Salmo Ore Salmo, B. C. 41 
Standard (Zinc) Silverton, B. C. 112 
Standard (Lead) Silverton, B. C. a4 
Comenoey ants eS et ve doas 9,826 

WM oh kiea eS 10,870 


Governor Hart of Washington 
Proposes Commission to 
Write “Blue Sky” Law 


Louis F. Hart, Governor of the state 
of Washington has suggested to the 
Western Division of the American Min- 
ing Congress that a commission be ap- 
pointed consisting of members appointed 
from each of the western mining states 
by the Governors with a view of fram- 
ing a practicable “blue sky law” de- 
signed to protect the public from 
fraudulent mining promotions and at 
the same time encourage legitimate 
mining. 
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Arizona’s Asbestos Industry 
Shows Signs of Life 


Contract, Signed Recently, Provides for 
Regular Deliveries in the East— 
Low Iron Content Attracts 


A. J. Dunaway, of Miami, Ariz., has 
secured a contract with a Pennsylvania 
consumer that will enable him to mine 
and ship asbestos from his claims which 
are located in Gila County. This will 
be the first shipped regularly from 
Arizona’s asbestos district for some 
time as most of the properties have 
been idle for many months. Companies 
have maintained watchmen and care- 
takers at the mines since suspension 
of operations and in some places pros- 
pecting has been carried on but only 
small amounts of the fiber has been 
marketed. The assessment work on 
many hundreds of locations has been 
promptly attended to, plants have been 
kept in readiness and operators look 
forward to the establishment of a 
market that will enable a general re- 
sumption of mining. The product of 
this district is of unusually fine qual- 
ity; it contains little iron and is a 
long, clear fiber of great tensile 
strength. However, due to the high 
cost of mining, largely because of the 
fact that the mines are in isolated 
localities, local producers have been 
unable to compete with foreign sup- 
plies. The textile manufacturer, with 
whom Mr. Dunaway has arranged a 
contract, requires a product free from 
iron and it is for that reason that 
the Arizona product is to be secured. 
Seventeen tons were shipped recently 
and mining and shipping is to be con- 
tinued regularly. 


Two Rich Strikes in Clear Creek 
County, Colorado 


Very rich gold ore is said to have 
been opened by the Frank J. Hayes 
Mining Co. in its mine in Virginia 
Canon in Clear Creek County, Colo- 
rado. A shipment of sacked ore aver- 
ages $5 per pound. A shoot of high 
grade smelting ore has been opened by 
the Mattie Consolidated. This com- 
pany is also milling 75 tons of lower 
grade ore daily. Concentrate and high- 
grade ore are shipped to the smelter at 
Leadville. 


Shake-Up in Kay Copper Co. 
Affairs—Development Planned 


The Long-MclIver interests recently 
sold their holdings in the Kay Copper 
Co., operating a property in Arizona, 
for what was reported to be a con- 
sideration of real cash money. The 
mine is to be taken over by a New 
York corporation which, it is said, is 
planning to proceed with development 
on a large scale. The Kay mine is 
located about 40 miles north of Phoenix 
on the Agua Fria River. The company 
announced plans for the development 
of the property a short time ago and 
a crew of men were put to work, but 
it was soon seen that a reorganization 
and refinancing would be necessary. 
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Ankerite Development Financed 
by Private Subscription 


Porcupine, Ont., Property Has Promis- 
ing Showing—Similar Operations 
in Same Gold District 


By J. C. MURRAY 


The most notable new development 
in the Porcupine gold-mining district, 
in northern Ontario, is the starting of 
active work at the Ankerite mine. Clif- 
ford E. C. Smith, president of the North 
America Gold Corporation, and Norman 
C. Stines, consulting engineer, are 
planning and superintending the work. 
The power plant has been put in oper- 
ation and its capacity increased. All 
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the action of underwriters in issuing 
unauthorized advertisements of shares 
in direct violation of contracts with the 
corporation. Cancellation of the con- 
tracts with these underwriters having 
been officially completed, the corpora- 
tion entered into a new agreement with 
private interests who undertook to 
finance the operation of the Ankerite. 
No stock is to be offered to the public, 
and the enterprise is to be conducted 
as a private undertaking. 

It is significant and gratifying to 
observe substantial private investments 
of this kind. There is much more of 
this unadvertised activity in northern 
Ontario than is generally known. The 
Porcupine Paymaster is developing ex- 





Ankerite property, showing powerhouse and typical outcrop 


the underground workings will soon be 
unwatered. Further development of 
the large known orebodies will then be 
initiated, and the property will be more 
completely equipped. 

The Ankerite, which was staked in 
1910, is one of the interesting prop- 
erties of Deloro Township. It lies in 
the great shear-zone on which the 
Dome mine is situated, and which tra- 
verses the southeast corner of Tisdale 
Township and the northwest part of 
Deloro. The geological relationships of 
the intrusive quartz-porphyries and the 
schisted and altered country rock are 
strikingly apparent on the bold out- 
crops of the Ankerite. The vein sys- 
tems are, in part, traceable on the sur- 
face. 

After preliminary examination, Mr 
Smith took over the property in the 
autumn of 1915. In the spring of 1916 
he began exploration and development. 
Work was carried on actively until 1918. 
For unannounced reasons the mine was 
then closed down, although some ore- 
bodies had been found and partly de- 
veloped. The general belief is that 
radical differences of opinion between 
the parties interested were the immedi- 
ate cause of the stoppage of work, in 
spite of the reasonably good showing 
that had been made. 

The North America Gold Corporation 
acquired title to the property in August, 
1922. Delay was caused, however, by 


tensions of the Ankerite vein system 
No. 2. On the Paymaster spectacular 
ore has been opened up during the last 
few months. It is controlled by private 
Boston capital. The same company 
controls and is developing the property 
of the United Mineral Lands Co., 
wherein lie easterly extensions of 
Ankerite vein system No. 1. 


Duke of Manchester Arrives in 
Quebec on Prospecting Mission 


The Duke of Manchester arrived at 
Quebec from England on June 19; he 
will spend two months in northern 
Quebec where he has interests in 6,000 
acres of gold claims in Dubuisson 
Township west of Lake de Montigny. 
He states that “there will be at least 
three mines opened on our claims and 
later perhaps fifteen.” If the operations 
are successful he will interest British 
capital and sell shares in England. He 
says that already one mine has been 
worked to the 400 level, and that a 
large financial firm in London is ready 
to expend $1,000,000 to develop the 
mine “if it is thought advisable.” That 
seems to be a safe way to put it. It is 
understood that in addition to his 
Quebec holdings the Duke is interested 
in Ontario mining claims. Presumably 
the Duke will combine business with 
pleasure on the expedition, as northern 
Quebec offers much as a vacation ground. 


1167 


A. S. & R. Will Buy Control of 
Smelter at San Luis Potosi 


Deal Awaits Approval of Federal 
Court—Cia. Metalurgica Mexicana 
in Hands of Receiver 


A dispatch from San Luis Potosi, in 
Mexico says: “It is rumored that the 
American Smelting & Refining Co. has, 
or shortly will acquire control of the 
smelter here.” This plant was con- 
structed by the Cia. Metalurgica Mexi- 
cana, organized in 1890 with a capital- 
ization of $4,000,000. It soon acquired 
extensive interests in various parts of 
Mexico, among the more important be- 
ing the property of the Sombrerete 
Mining Co. and Mexican Lead Co., at 
Sombrerete, in the state of Zacatecas; 
the Veta Rica mine, at Sierra Mojada; 
the Cerro Prieto properties, at Con- 
cepcion del Oro; the San Pedro and San 
Pablo mines, and the Flojonales mines, 
in the state of Durango. 

The smelter was first installed with a 
daily capacity of 750 tons, having 
twelve furnaces for the reduction of 
gold, silver and lead ores and a special 
copper department of 100 tons’ daily 
capacity. Robert S. Towne was the 
first president of the company, with 
Donald C. Brown, general manager and 
Geo. H. Carnahan, general mine super- 
intendent. 





New York officials of the A. S. & R. 
Co. say that the arrangement whereby 
their company will take over the 
smelter awaits the action of the U. S. 
Federal Court in approving the deal. 
The Cia. Metallurgica Mexicana is in 
the hands of a receiver and his action 
must be approved by the court before 
the plan becomes effective. It is be- 
lieved that full details will be an- 
nounced early in July. 


Must Put Safety Recommenda- 
tions in Black andé White 


District engineers of the U. S. Bureau 
of Mines and the engineers on its mine 
rescue cars have been instructed to 
make written reports, whenever pos- 
sible, to mine operators, containing 
recommendations for more effective pre- 
vention of accidents and for improve- 
ment of health conditions in the mines 
examined. Obviously it will be a good 
thing to have such recommendations 
made matters of record so that in case 
of controversy it can be proved just 
what advice was given. 


Rich Find in Cresson Mine 
at Cripple Creek 


It is officially reported that remark- 
ably rich ore has been found in virgin 
territory on the 1,600 level of the Cres- 
son mine at Cripple Creek, Colo. Only 
a few cars have been shipped from the 
new stope but these have been of excep- 
tionally high grade. The full extent 
of the shoot has yet to be determined. 
On the 1,000 level in stope 1111 there 
are said to be 60,000 tons of broken ore 
that will average more than $10 per ton. 
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Mysterious Explosion in Aurora 
Iron Mine in Michigan 


In the Aurora mine of the Oliver 
Iron Mining Co. in the Gogebic range 
in Michigan a severe explosion occured 
in the north end of the cross-cut on the 
fifteenth level, some 700 ft. from “E” 
shaft. This end of the cross-cut was 
in waste and was not in active use, 
but a dozen gangs of miners had their 
powder boxes there. Powder is de- 
livered to the mine twice a week so 
there is never much in the mine at one 
time. On the night of June 21 these men 
had some 500 lb. of dynamite in their 
boxes, and between the hours of five 
and eight in the evening, when the 
crews were off shift, this powder was 
exploded by some unknown cause. 
Fortunately no one was in the mine 
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between shifts and so there were no 
casualties. The extent of the damage 
is not yet known, several tram cars 
were wrecked, and the timbering was 
stripped from 200 or 300 ft. of the 
crosscut. 

It may be that damage occurred in 
the drift to “F” shaft also. The 
place where the miners kept their 
powder boxes was shut off from all 
traveling roads and was electrically 
lighted and no one was allowed to take 
a lighted lamp there, so it is difficult to 
account for the explosion, especially as 
the electric power was shut off at the 
time the blast occurred. The exact time 
is not known as the explosion was not 
noticed on surface, only gas issuing 
from the shaft when the miners went 
on shift at 8 o’clock gave warning of 
what had occured. 





News from Washington 


By PAUL WOOTON 
Special Correspondent 





Anaconda Will Settle on “95-Per Cent”’ Base 
if Other Companies Will 


C. F. Kelley Explains Stand on Pittman Act Silver Sales— 
Willing to Estimate Metallurgical Loss 


To make sure that there is no mis- 
understanding as to what the Anaconda 
Copper company is willing to do in con- 
nection with the accounting and credit- 
ing of sales of Pittman silver, C. F. 
Kelley, the president of the company, 
has written S. Parker Gilbert, Jr., the 
undersecretary of the Treasury, setting 
forth his position in full. An extract 
from his letter follows: 


“Senator Pittman emphasizes his 
belief that instead of undertaking to 
ascertain precisely what were the metal- 
lurgical losses in each case, by following 
the silver back through the various 
processes, it would, in his opinion, be 
better to adopt an arbitrary settlement 
of 95 per cent, allowing 5 per cent for 
metallurgical losses. 

“I do not agree with the inference 
contained in Senator Pittman’s letter 
that a 5 per cent loss was estimated 
when the silver was purchased from 


miners and in that connection I showed 


Senator Pittman a number of circular 
letters issued by the Anaconda company, 
in which miners were advised that a 
settlement should be on the basis of 
100 per cent of the silver, after the 
Treasury regulation became effective, 
and an addition was made to the treat- 
ment charge to cover the difference 
between this amount and the charge 
made when less than 100 per cent was 
accounted for under old contracts. 
“In response to Senator Pittman’s 
suggestion that he would try to get 
every one to agree to a settlement on a 
95 per cent basis, thus reopening pur- 
chases by the mint to the extent of the 
difference between the proposed arbi- 
trary settlement of 95 per cent and the 
actual deliveries which have been made 
by various companies to the mint, I 
did say that the Anaconda company 
would agree to a 95 per cent settlement 


provided every other seller of silver to 
the mint likewise agreed to a 95 per 
cent settlement and provided further 
that the mint come into the market to 
purchase the difference between 95 per 
cent and the amount purchaseable under 
the Act. It was not my intention and 
it is not now, nor will the Aanaconda 
company agree of itself to tender 100 
per cent in affidavits for a settlement of 
95 per cent in deliveries, the point I had 
in mind being that if a settlement on a 
95 per cent basis would result in a pur- 
chase by the mint of an additional 5 
per cent of silver, the proportion which 
would come to the Aanaconda company 
would offset any loss which might be 
sustained by making the arbitrary de- 
duction of 5 per cent for metallurgical 
losses.” 


A copy of the foregoing letter was 
sent to Senator Pittman, who has re- 
plied to Mr. Kelley, as follows: 


“The last paragraph of my letter 
[written to Mr. Gilbert] which is as 
follows: ‘He [Mr. Kelley] stated that 
his company would be willing to deliver 
affidavits showing purchases of 100 oz. 
of silver for every 95 oz. tendered or 
sold to the Government under the Pitt- 
man Act.’ is the exact statement that 
was made to me by you as I left your 
office. 

“The statement in the preceding para- 
graph was only intended to be descrip- 
tive of the transaction and was not 
intended to commit you to the statement 
that you had only paid the miners for 
95 per cent of the silver. Of course, 
I contend that the evidence discloses 
this to be a fact no matter what the 
miners swore to or how the settle- 
ment sheets read. If there is any incon- 
sistency between the second and third 
paragraphs of my letter, your letter to 
Mr. Gilbert has fully explained your 
position. 
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“I do not remember any agreement 
upon my part to undertake to get all of 
the other silver producers to settle on 
the same basis. I realize that such an 
undertaking would require a long time 
to consummate, and even then it would 
be quite uncertain. On the contrary, 
I have at all times had in mind, as my 
letter to Mr. Gilbert, which is printed 
in the hearings discloses, that it was 
and is the duty of the Treasury Depart- 
ment to insist upon settlement upon a 
95 per cent basis. In stating that your 
company was willing to settle on such 
basis—that is, to deliver 100 per cent 
of affidavits for 95 per cent of silver 
delivered—I, of course, understood that 
you were only willing to do this pro- 
vided all the others did it. The only 
way to accomplish this is for the Treas- 
ury Department to insist upon it. 

“As far as any understanding that 
the Treasury Department should pur- 
chase the other 5 per cent of silver 
under the Pittman Act, this was not 
discussed. No such understanding, in 
my opinion, is necessary. The settle- 
ment on the 95 per cent basis will reduce 
the tenders, and, under the law, there 
is a fixed amount that must be pur- 
chased by the Treasury Department. 
In other words, if the amount tendered 
is reduced 3 or 4 per cent by such 
settlement, then such 3 or 4 per cent 
additional silver must be purchased 
under the Pittman Act to make up the 
amount of silver required to be pur- 
chased. 

“I do not believe that anyone will 
misunderstand my letter to Mr. Gilbert, 
but if there is, in your opinion, any 
doubt or misunderstanding, you are at 
perfect liberty to publish your corre- 
spondence with regard to the subject 
and I will, if you desire, have all the 
correspondence relative to this subject 
nublished in the next hearings. I felt 
that vou had acted in a splendid spirit 
of fairness and have set a good example 
for other companies similarily situated.” 


Commissioner Briar Disallows 
Many War Minerals Claims 


No Basis for Many Claims for Reim- 
bursement—Six Awards Approved 
by Secretary of Interior 


Recommendations for awards and dis- 
allowances made by John Briar, the 
War Minerals Relief Commissioner, 
have been approved by the Secretary of 
the Interior as follows: Rice, Kipp & 
Burrough, chrome, $1,295; E. K. Hen- 
derson, tungsten, $351; Yates & Yates, 
tungsten, $1,913.01; C. H. Craig, tung- 
sten, $827.10; Moran Bros., manganese, 
$7,883.77; J. E. Marks, chrome, $142.91; 
Black Bess Chrome Association, chrome, 
no further award; Sowden and Co., 
tungsten, net loss not established; C. J. 
Crawford, manganese, not within the 
Act; W. S. Jones, manganese, basis for 
claim: not established; Gloria Mining 
Co., manganese, no further award; 
Charles Hjertquist, tungsten, request 
not established; Joseph L. Sowell, 
chrome, no further award; Oklahoma- 
Kansas Mining Co., manganese, losses 
not reimbursible under the Act; Shep- 
herd & Baker, manganese, no fur- 
ther award; W. B. Oliphant, chrome, 
no further award; Adams & Shell, 
manganese, losses not reimbursible; 
Edmonds & McCurry, manganese, no 
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further award; Headding, Newman & 
Headding, tungsten, losses not reim- 
bursible; E. W. Waybright, manganese, 
right to award not established; Howell 
& Ross, chrome, no further award; 
Charles H. Mulkey, chrome, commercial 
importance not established; Albert 
Brinkerhoff, manganese, not within the 
Act; Charles M. Tucker, chrome, no 
further award; Frank Cain, chrome, 
commercial importance not established; 
Floyd Pearce, manganese, commercial 
importance not established; Anderson, 
Hilbert & Robinson, chrome, no addi- 
tional award; Earl H. Young, man- 
ganese and chrome, manganese losses 
antedated stimulation, commercial im- 
portance chrome property not estab- 
lished; J. N. M. Shimer, tungsten, 
not within the Act; H. M. Shimer 
& Co., chrome, not within the Act; 
H. M. Shimer & Co., tungsten, not 
within the Act; Bean & Singer, tung- 
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sten, not within the Act; Wm. A. 
Blanton, chrome, no additional award; 
Lang, Aydlott & Williams, chrome, no 
additional award. © 


S. P. Gilbert, Storm Center of 
Pittman Act Controversy, 
Resigns 

S. Parker Gilbert, Jr., the undersec- 
retary of the Treasury, who has become 
widely known to the mining industry 
through his connection with the admin- 
istration of the Pittman Act, has re- 
signed to take up again his practice of 
law which was interrupted five years 
ago when he entered the government 
service. Since Mr. Gilbert will continue 
to serve until Secretary Mellon’s return 
from Europe, he will be constantly 
available to the Senate Commission of 
Gold and Silver Inquiry during its 
probe into the Pittman purchases. 


News by Mining Districts 


By Special Correspondents in the Field 





London Letter 


Perkins Process for Pilbara—Interna- 
tional Mining Exhibition Success— 
Good Showing for Shamva 


By W. A. DOMAN 


London, June 14 — Since Edward 
Hooper joined the board of the Nama- 
qua Copper Co. (South Africa) he has 
not been idle. He has paid a visit to the 
mines. Whereas formerly colonial coke 
was found unsuitable for the smelter, 
owing to the intractable nature of the 
Namaqua ores, this fuel can now be used 
altogether. There is no economy in 
its use, but supplies are more regular 
than Welsh coke. The blister copper 
averages nearly 99 per cent pure cop- 
per, and is now registered on the Lon- 
don Metal Exchange. 

The directors of the Pilbara Copper 
Fields (North Western Australia) have 
decided to adopt the Perkins process, 
controlled by Minerals Separation, and 
have entered into an agreement ac- 
cordingly. For testing purposes twenty 
tons of 6 per cent ore was recently 
shipped to England, and 90 per cent 
of the copper content was recovered. 
Minerals Separation estimates that the 
cost of producing “Best Selected” cop- 
per on the basis of treating 200 tons 
of 6 per cent ore daily will be £40 3s. 4d, 
or, delivered in London, £43 19s. 7d. 
Hugh F. Marriott inspected the process 
and expressed himself satisfied as to 
its application to Pilbara ore. Minerals 
Separation has not only agreed to ac- 
cept the position of metallurgical ad- 
visers to Pilbara Copper Fields for a 
term of three years, but has agreed 
to supervise the erection and working 
of the plant in Australia. The plant is 
to have a capacity of 200 tons daily. 

The International Mining Exhibition 
at the Royal Agricultural Hall, Isling- 
ton, may be considered a great success. 
Being of a technical character, it has 


not attracted the multitude, but the 
right class of person has attended, and 
so far as can be gathered exhibitors 
are well pleased. The government 
geologist of the Gold Coast (West 
Africa) was present, and expressed 
himself in hopeful terms of the mineral 
future of that territory. A fair quan- 
tity of small diamonds is being won on 
the concession of the Akim company, 
and similar stones have been found 
over a much wider area. The represen- 
tatives of the Mexican, Colombian, and 
French governments have held recep- 
tions. 

From the standpoint of expenses, the 
Shamva Mines (Rhodesia) makes an 
excellent showing for the last calendar 
year. Originally, it was estimated that 
a ton of ore would be treated for about 
8s., but the figure has averaged con- 
siderably in excess of this. In 1921 it 
was 122.5d., and last year was reduced 
to 107.85d. In 1915 it was 99.8d. An- 
other interesting point in the report is 
that development work at depth during 
last year gave favorable results. This 
work cost £3 13s. 2d. a foot. The feed 
to the mill averaged 3.346 dwt. and the 
actual extraction was 87.3 per cent, 
which is good considering the low gold 
content. It has been decided to install 
the Crowe vacuum process throughout 
to treat the whole cyanide solution, and 
as a result economies are anticipated in 
zine and cyanide. The total ore re- 
serves are 2,248,922 tons of an average 
value of 3.5 dwt. 

sacnctiaibmeiii 


BURMA 


Burma Corporation’s May Output 3,644 
Tons Lead and 380,332 Oz. Silver 
During the month of May the Burma 

Corporation mined 18,626 tons of ore 

at its Bawdwin mines; and 21,720 tons 

was milled. This produced 11,096 tons 

of leady concentrate. A total of 11,574 

tons of lead-bearing material was 
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smelted in the blast furnaces, producing 
4,070 tons hard lead for treatment in 
the refinery. Refinery products were 
3,644 tons of refined lead and 380,332 oz. 
of refined silver. The tonnage milled 
includes retreatment of 2,019 tons of 
old tailing. 
—_——_>—_——. 


San Francisco Letter 


Nevada Companies Develop Increased 
Interest in California Gold Mines 
—Four Gold Dredges Busy 


By Our Special Correspondent. 


San Francisco, June 20—Nevada min- 
ing companies are increasing their in- 
terests in California. Recently the 
Marne Divide Mining Co. purchased the 
North Extension and Red Cloud mining 
claims adjoining the Confidence mine, 
near Tuolumne. The Belcher Exten- 
sion Co. is prospecting with fair suc- 
cess, it is said, claims in the Rands- 
burg district, and the Tonopah Divide 
Co. has started work on the Victor and 
Gold Coin claims, adjoining the Yellow 
Dog claims of L. L. Patrick, of Gold- 
field, Nev., in the Mojave district near 
Randsburg. The Tonopah Mining Co. 
has tried out a property near Tuolumne 
with indifferent success. The Belmont 
is working the Belmont Shawmut with 
prospects of a good year. There is 
noticeable a strong tendency on the part 
of the Nevada operators to get into the 
gold-mining game. Diversified mining 
will even up the depressions and is on 
the whole a sensible procedure. 

Four gold dredges are operating in 
the Trinity River, the Estabrook at 
Trinity Center, the Trinity dredge, the 


Gardella below Lewiston, and the Lewis- 


ton dredge below Trinity Center. A 
few small lode mines and miscellaneous 
placer operations are active in the 
vicinity of Carrville. Work has been 
resumed by the American Zine & Lead 
Co. at its property contiguous to the 
Uncle Sam mine, after temporary re- 
pairs were made to its compressor 
plant that was damaged by an electrical 
storm. 

In the Grass Valley district the Alta 
Hill shaft has reached a depth of 160 
ft.; the Alcalde is extending a south 
drift on its 300 level; the Brunswick 
Mining Co. has completed a sump and 
begun exploration work. In the vicinity 
of El Dorado, several properties have 
been reopened; the Good Luck mine, 
near Diamond Springs, has been un- 
watered and development work started; 
an interest has been acquired in the 
Martinez group adjacent to the Union 
mine by C. L. Pinney and E. H. Altoft, 
of Los Angeles. 

Net profit of the Carson Hill Gold 
Mining Co. for the first quarter of 
1923 is stated to be $81,767, before 
deducting depletion and taxes. W. J. 
Woolsey has formed a company to take 
over several small properties near 
Sonora. The Grizzly mine, near Tuol- 
umne, is to be shut down, as the results 
of recent exploration work have been 
disappointing. At Copperopolis the 
Calaveras Copper Co. is putting addi- 
tional men to work as fast as they can 
be obtained. 
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QUEENSLAND 


Ajax Copper Mine Being Developed— 
Arsenic Producers Plan Export to 
the United States 


Special Correspondence 


The Mount Morgan Co. has lately 
leased, doubtless with the option of pur- 
chase, the Ajax copper mine, which it 
intends to prospect and, if found good 
enough, to develop for the purpose of 
providing extra supplies of cupriferous 
ores for its smelting works. This mine 
is eight miles from the station of Bajool, 
which is on the main North Coast Rail- 
way, and which is 44 miles distant by 
rail from Mount Morgan. The discovery 
of the mine. was reported by the local 
warden about three years ago as being 
one of the most promising deposits found 
in the central district, but the slump in 
copper that took place about this time 
forced the leaseholders to seek exemp- 
tion. 

One sample of ore consisting of rich 
copper glance and carbonate ores, went 
as high as 29 per cent of copper, with 
5 oz. of silver per ton, and another gave 
a return of 22 per cent, but all the 
other samples assayed gave returns 
ranging from 15 per cent down to 1 
per cent of copper. The government 
geologist who took these samples ex- 
pressed doubt as to whether it would 
pay, at the time of his report, when 
electrolytic copper was £71 per ton, to 
ship to southern smelters ore assaying 
less than 20 per cent. Nevertheless he 
considered the gossans were so impress- 
ive in their bulk and physical char- 
acteristics that their thorough testing 
should be undertaken immediately. 

The rise that took place in the price 
of arsenic two or three months ago, on 
account of the large demand for the 
product to combat the boll weevil in 
the cotton fields of the United States, 
has had the effect of calling attention 
to the arsenic-producing possibilities of 
Queensland. There are already three 
mines, including that owned by the 
government, in the Stanthorpe district, 
where this poison is won as a primary 
product. The output of these three 
mines, which amounted to 400 tons last 
year, has so far been used only for the 
local supply of arsenic for destroying 
prickly pear and other noxious plants, 
but 200 tons of last year’s production 
of the state mine remained on hand at 
the end of the year. So far none has 
been exported, but it is certain that if 
the lately prevailing demand for ar- 
senic abroad continues not only will the 
Stanthorpe mines increase their output, 
which can easily be done, but that 
others of the many deposits of arsenic 
known to occur in Queensland will be 
exploited, and the product shipped to 
America. Native arsenic has_ been 
found, among other localities, in the 
Chillagoe and Herberton districts, on 
the Charters Towers gold field, at Kil- 
kivan and Gympie; also as mispickel 
(arsenical pyrites), in association with 
other minerals, in a great number of 
other places throughout Queensland. 

News from the Normanby gold field, 
of which sanguine expectations had 
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been entertained since the efforts put 
forth a year or two ago to revive it, 
indicates that results are not proving 
altogether as good as had been ex- 
pected. The Billy Hughes Co., the chief 
concern operating on the field, having 
pinned its faith to the Frederick mine 
as the best of its group, put up a mill 
at this property. The returns from 
actual crushings, however, have been 
disappointing, and it is turning out that 
better ore is to be got from other mines, 
which are unfortunately not readily ac- 
cessible to the company’s mill (the only 
one on the field), especially in wet 
weather. The battery consequently has 
been hung up for some time, awaiting 
suitable conditions, but has lately re- 
sumed. Outside the Frederick mine, 18 
tons of ore from which has only yielded 
an average of 14 dwt. to the ton, some 
small crushings from other holdings 
have given good returns, ranging from 
2 oz. to 25 dwt. per ton. A parcel of 
concentrates, which is being sent .to 
Bowen, 50 miles distant, for shipment to 
Port Kembla in New South Wales, is 
expected to return 6 oz. per ton. Owing 
to the inaccessibility of the field, fairly 
good yields will need to be obtained to 
make operations remunerative. 

At the cobalt mine at Mount Cobalt, 
Cluncurry, the shear crushers for 
grinding the ore were found to be un- 
suitable, and a ball mill of the Marcy 
type is being substituted. So far ball 
mills have not been popular in Queens- 
land, but another one (also a Marcy) 
is being installed to treat the silver- 
lead ore from one of the mines at the 
Brisbane suburb of Indooroopilly. 

At Mount Cobalt the main shaft is 
down 170 ft., and is still being deep- 
ened, while stoping is being carried out 
at the 50-ft. level. Scarcity of water 
kas been a great drawback at this 
mine. Just now it is sufficient for 
present purposes, but, in order if pos- 
sible to avoid trouble in this direction 
in future, a well is being sunk to a 
depth of 140 ft. on a site where a sup- 
ply had been previously found by 
boring. 


—>—_—_ 


MEXICO 
New Company Will Operate Toro Mine 


A new company has been organized 
in Mexico for the purpose of operating 
the Toro mine in the Zaculpan district. 
It is recorded as the Cia. Minera El 
Toro, capitalized at $200,000—4,000 
shares of $50 each. The Toro mine is 
located near the Alacran property and 
was one of the first bonanzas of the 
Zaculpan camp. It has formerly been 
operated for some years by E. Trager 
and Leo Gadd. 


Enlargement of La Fe Mill Finished 


La Fe Mining Co., operating at 
Guadalupe, near the city of Zacatecas, 
has completed the enlargement of its 
mill and made numerous repairs about 
the plant and mines. Good bodies of 
ore are blocked out and operations will 
be greatly increased as soon as the 
new plant is taking ore regularly. 
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BRITISH COLUMBiA 


Peace River Property To Be Developed 
—Free-Milling Gold Ore 


G. W. McAllister has left Prince 
George with a party of miners for the 
Peace River Mining & Milling Co.’s 
property, at the junction of the Parsnip 
and Findlay rivers. Mr. McAllister has 
spent several seasons in this district, 
developing an immense body of free- 
milling gold ore, which is said to be half 
a mile wide and to have been traced for 
two and:a half miles. Tests in a small 
mill, last year, gave a return of $6.50 
per ton. The property has been ex- 
amined by a number of engineers, but 
its inaccessibility—350 miles by river 
from Prince George—is said to have 
been the bar that has prevented capital- 
ists entertaining it. 


British Want Clean Zine Ore 


Inquiries for zinc ore to be shipped 
to England are being addressed to the 
Boards of Trade of British Columbia. 
Large shipments of sphalerite ore or 
concentrate containing no lead or silver 
are desired sacked for transatlantic 
shipment. The zinc market is a con- 
trolling factor in the prosperity of 
some of the camps of British Columbia 
which ceased active operation some 
years ago on account of the large per- 
centage of zinc associated with the lead- 
silver ores as depth was attained. Many 
mines chiefly valuable for their zinc 
ores are resuming operation or contract- 
ing with leasers on account of the 
recent demands made for zinc ore. 


—_——@—___ 


ONTARIO 
Fire Menace Disappears 


The fire situation in northern Ontario 
and northwestern Quebec has caused a 
good deal of concern during the last 
week or two, but the danger now ap- 
pears to be over. There were two 
dangerous fires in the immediate vicin- 
ity of Porcupine, but a change of wind 
and a certain amount of rain has appar- 
ently removed the menace. A section 
of the transmission line of the power 
company was burned, which closed the 
mines for approximately twenty-four 
hours, but conditions are now back to 
normal. 


McIntyre Outlook Bright According 
to Forecast of Report 


The fiscal year of the McIntyre closes 
June 30. The report is expected to 
show greatly improved earnings for the 
present year. It is understood that the 
output of the mine is now running 
approximately $300,000 a month, of 
which about 50 per cent will be profit. 
The present dividend is at the rate of 
15 per cent a year, and although the 
directors have made no announcement 
regarding an increase, it is expected 
that this rate will be increased soon. 
The more important vein systems of the 
Hollinger are entering the McIntyre at 
depth, and the company has what prac- 
tically amounts to a new mine below the 
1,500 level. 
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ARIZONA 
Cochise Will Unwater Mine 


The Cochise Leasing Co. is preparing 
to start bailing out its mine in the 
Bisbee district, near Lowell, and a crew 
of men are to be put to work in a few 
days. It is planned to bail out the 
water to the 300 level, where develop- 
ment will be conducted. The former 
operators, the Cochise Development Co., 
cut some favorable veins, before closing 
the mine in 1906. The present com- 
pany plans to prospect for the exten- 
sion of orebodies that have been found 
in adjoining properties. 


Dripping Springs Development Starts 


A. S. Copley, superintendent of the 
Dripping Springs Copper Co., has an- 
nounced that his company has appro- 
priated $10,000 per month to be spent in 
the development of the company’s prop- 
erty. A crew of men is to be employed 
at once. The mine is located between 
Winkleman and Globe and develop- 
ments have been conducted intermit- 
tently for many years. The equipment 
at the property consists of compressor, 
Diesel engine, gas engine, houses for 
employees and other company buildings. 
It is expected that some exploration 
of the ground will be done by diamond 
drilling. 


Copper Queen Concentrator at 
Half Capacity 


One of the blast furnaces at the 
Copper Queen Smelter at Douglas has 
been shut down until the new mill at 
Warren is operating at full capacity. 
About 2,000 tons per day is being 
treated at the mill now and the manage- 
ment expects to have the capacity 
doubled within another month. The 
Phelps Dodge operations at Morenci will 
not be expanded until alterations and 
repairs in No. 6 concentrator have been 
completed. This work, which is being 
done under the direction of Arthur 
Crowfoot, should be completed in about 
six months. Smelter and mine forces 
will be increased at that time. There 
seems to be little apprehension on the 
part of the company on account of the 
lower copper market. 


Operations Resumed in the Gleason 
District 

There is evidence of resumption of 
mining activities in the Gleason district. 
and many small properties are being 
started. A force of twenty men is at 
work at the Mystery Mining Co.’s prop- 
erty. Machinery has been installed and 
the work of driving a crosscut to the 
ledge is progressing rapidly. The tunnel 
is now in 135 ft. and it is estimated 
that the main orebody will be reached at 
about 600 ft. Small pockets of ore have 
been intersected within the distance al- 
ready driven that will be prospected 
later. The Shannon Copper Co. has 
put several men to work repairing track 
to the mine and equipment and supplies 
have been ordered preparatory to a gen- 
eral resumption of mining. It is ex- 
pected that other prospects will be 
started before summer. 
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Verde Central Near Critical Point 


Interest is being evidenced in de- 
velopments under way at the Verde 
Central mine, of the Jerome district, 
where a crosscut is being driven on the 
1,000 level. This working is directed 
to intersect the downward extension of 
a contact, along which, on the 700 level, 
ore is found for a distance of about 800 
ft. The face is in a soft, well-mineral- 
ized schist, containing quartz and some 
chaleopyrite at a distance of 300 ft. 
from the shaft. It is estimated that the 
contact will be encountered within 100 
ft. This development will show the 
character of Verde Central’s ore at 
depth, and the result is being looked 
forward to by those interested in the 
district. 


—_——@——_ 


NEVADA 


Tonopah Divide Suspends Production 
Temporarily 


Output of the Tonopah Divide mine 
at Divide in May was about the same 
as April and as large as for any month 
in the history of the mine. Exact fig- 
ures on tonnage and values have not 
been given out but it is known that 
daily shipments averaged nearly 150 
tons, about 100 tons being mine ore and 
the other 50 tons being second-class 
dump ore containing low but profitable 
values. Net receipts, after deducting 
milling and losses, are reported to have 
been $80,000, which would indicate a net 
profit of over $60,000. During the first 
two weeks of June no ore was shipped 
as it was necessary to do considerable 
shaft repair work which has been ac- 
cumulating for several months. It is 
not considered likely that future pro- 
duction will be at the rate maintained 
during the past few months, but sub- 
stantial shipments will be made and a 
more liberal development program car- 
ried out, development having been cur- 
tailed for some time in order to devote 
all possible energy to ore production 
during the life of the Pittman Act. 
The crosscut on the 1300 level is to be 
driven to the southwest in order to 
locate the vein at that elevation. All 
deep level work has been suspended for 
some time and it is to be hoped that 
nothing will interfere with these deeper 
operations as the future of the mine 
depends on opening of profitable ore 
at depth. 


Cortez Mill in Operation 


The 100-ton concentrating and cya- 
niding plant of the Consolidated Cortez 
Silver Mines Co., at Cortez, is im oper- 
ation at part capacity, and tonnage will 
be increased gradually, thus giving a 
thorough opportunity to test the ma- 
chinery and process. The mine con- 
tains a large tonnage of low-grade fills 
which will be mixed with the higher 
grade ore produced by leasers and from 
company operations. It is not likely 
that any shipments of concentrates will 
be made before the end of June so that 
actual rate of production cannot be 
known at the present time. 
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UTAH 
Three Pay Quarier:y Dividends 

The Park City Mining & Smelting, 
and the Park Utah, under the same 
management, will on July 2 pay their 
regular quarterly dividends. The Park- 
Utah will pay at the rate of 15c. a 
share, the total dividend amounting to 
$150,000; and the Park City Mining & 
Smelting, at the rate of 124c. a share, 
the total amount being $109,500. The 
total paid by the Park City Mining & 
Smelting, organized a year ago, will be, 
with the coming dividend, $306,500; but 
as the company embraces properties 
with a long record of production the 
real total amounts to over $10,500,000. 
The Park Utah, lying in the eastern 
section of the Park City district, is a 
property with a shorter history. This 
company, which began dividend pay- 
ments a little more than a year and a 
half ago and which has developed one 
of the important silver-lead mines of 
the country, will have a total dividend 
record of $850,000 when the coming 
dividend has been paid. In addition, 
cash assets of this company as of 
June 1, were shown by the books to 
exceed $900,000. On June 1, cash of 
the Park City Mining & Smelting 
exceeded $1,000,000. 

The Tintic Standard, in the Eureka 
district, will pay 15c. a share, as com- 
pared with 10c. the quarter preceding; 
7c. is the dividend proper, and 8c. is 
added from the depletion reserve. The 
amount of this dividend will be $166,205. 


—_—>———_. 


WASHINGTON 


High-Grade Gold-Silver-Copper Ore in 
Olympic Mountains 


The copper district at the head of the 
South fork of the Quinalt River in the 
main range of the Olympic Mountains, 
in Washington, is attracting the atten- 
tion of mining men. The Polson and 
Big West mines of the locality are 
building a trail into the district via of 
Howe Creek with a view of packing out 
high-grade gold-silver-copper ore which 
is reported as averaging around $300 
per ton. 


Nickel in Iron Creek Mine 


A 60-ft. vein of nickel ore has been 
discovered and is being developed on 
the property of the Iron Creek Mining 
Co. operating near Keller. The vein 
or dike is reported as carrying ore 
averaging 2 per cent nickel, according 
to J. E. Kennedy, manager. 


ee 
MONTANA 
Good Ore at Caroline 


From Caroline, a small mining camp 
about eighteen miles southeast of Butte, 
come reports that a 4-ft. vein assaying 
9 per cent copper, 14 oz. silver, 27 per 
cent lead and $3 in gold was recently 
cut in one of the many prospects in the 
districts. Drifting will be started im- 
mediately, and if values hold out much 
activity will be seen in the old camp 
during the summer. 








MICHIGAN 


Seneca Should Produce in Sixty Days 


Seneca, in the copper district, will 
begin production within sixty days. 
While the main shaft is being prepared 
for mining operations, splendid prog- 
ress is being made in the sinking and 
drifting in the Gratiot branch. Ter- 
ritory to the south of Gratiot shaft, 
toward the Mohawk boundary, is dis- 
closing highly mineralized ground in 
the 9th, 11th and 14th level drifts. The 
rock is similar in character to that 
opened inthe 13th. The 13th level drift, 
north, is showing improvement and is 
getting into better copper ground. To 
the south, the drift has been pushed to 
the Mohawk boundary, in commercial 
vein matter all the way. Installation 
of surface equipment at both shafts is 
rapidly nearing completion, and steady 
progress is being made in putting in 
raises at the several levels in Seneca 
shaft. 


Arcadian Shaft Bottomed at 1,850 Ft. 


The new Arcadian shaft of the 
Arcadian Consolidated Company, which 
is being reopened, will be sunk an ad- 
ditional 1,150 ft. to the 3,000 level. It 
is now bottomed at 1,850 ft. This oper- 
ation will require nine months, sinking 
at the rate of 125 ft. per month. This 
includes the complete equipment of the 
shaft, the timbering, shipway, ladder- 
way, and piping being installed as fast 
as the shaft is lowered, special equip- 
ment having been provided for that 
purpose. The shaft is supplied with a 
hoist of 5,000 ft. capacity and a twenty- 
drill compressor: 


Lightning Delays Work on Gogebic 
Range 


During the week frequent and severe 
electrical storms have interrupted 
power service on the Gogebic range from 
the public service company, and even 
the plant of the Oliver iron Mining Co., 
which is generally free from trouble 
due to lightning because its current is 
distributed to seven shafts through a 
system of underground conduits, was 
closed down for five hours. This was 
due to interruption of the water supply 
to the boilers when an electric pump 
at the river was burned out. 


No Marked Shortage of Miners 


The labor situation on the Gogebic 
Range is better than had been expected 
earlier in the year. There is no surplus 
of labor, but neither is there any great 
shortage. Some married men who had 
gone to the automobile centers have re- 
turned to the mines on account of the 
great difficulty of obtaining any kind of 
living quarters in the cities. 


Empire Iron Mine to Resume 


The M. A. Hanna Co. is to resume 
mining operations at the Empire prop- 
erty, an open pit in the Cascade field, 
Marquette range. It is a producer of 
low-grade silicious ore, which is in 
good demand this year. The company 
also operates the Richmond, close by, 
which is a heavy shipper at present. 
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JOPLIN-MIAMI DISTRICT 
Schwab “Entry” Pleases Operators 


Local interest centers in the merging 
of the Tom L. and Chubb mines with 
Quapaw Mining Co., which is one in 
which Charles M. Schwab has controll- 
ing interest. The Tom L. mine is 
located southwest of Picher and Chubb 
is northwest, across the line in Kansas. 
Both properties are considered unusu- 
ally good, the Chubb alone having 
shipped 3,084 tons of zinc concentrates 
and 315 tons of lead ore in the 15 weeks 
it has been in operation, having been 
opened up only this spring. T. F. Len- 
nan, one of this district’s best known 
operators, was head of the two prop- 


erties and will continue as manager for . 


the Quapaw Co. H. W. Lohman, who 
is the financial agent for the Schwab 
interests in Oklahoma will continue in 
charge of the operators of the Quapaw 
Co. around Quapaw, where the company 
has 2,200 acres of leases. Consensus of 
opinion in the Joplin-Miami district is 
that this marks the formal entry of 
Schwab into this district in a big way, 
with a possibility that it will mean much 
for the field. 


Federal Closes Kansouri Lease 


After drilling approximately 100 
holes on the Kansouri lease, near Treece, 
the Federal M. & S. Co. has closed the 
working option it held on the acreage. 
According to P. W. George, manager for 
the Federal Co. in the field, more drill- 
ing will be done before full development 
operations are started. The lease al- 
ready has a well equipped mill so that 
production can be started as soon as 
sufficient ore is proved. 


St. Louis No. 2 Mill Restarted 


The St. Louis Smelting & Refining Co. 
has just placed in operation once more 
its No. 2 mill, at St. Louis, Okla., after 
it had been idle for approximately two 
years. A new field shaft is being sunk 
about a quarter of a mile east of the 
mill. Charles Schwarz is manager. 


New Concentrator Nears Completion 


The Freehold Oil & Gas Co. is rapidly 
completing a new concentrator on its 
No. 4 lease, near Waco, Mo., and will 
have it in operation, it is believed, be- 
fore the middle of July. The lease has 
been well drilled. The company also 
recently completed the sinking of a field 
shaft at its No. 2 property from the 
185 ft. level to 205 ft. where a much 
richer orebody was encountered. Snow- 
den Marquis, of Webb City, is manager 
for the company. 


Toltec Changes Hands 


J. W. Hoffman and associates have 
purchased the Toltec mine, south of 
Hockerville, from R. L. Kidner and 
Herbert Wilson. The purchase price 
is reported at $25,000. Hoffman for- 
merly managed the Blue Mound and 
Blue Diamond properties, north of 
Picher, for several years heavy pro- 
ducers. 
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The Toitec mine was first opened up 
three years ago by the Prospectors 
Mining Co., which sold it some months 
later to H. G. Larsh and associates. 
Mr. Larsh in turn sold it to Wilson and 
Kidner this spring, and the latter oper- 
ators opened up a good run of lead. 


Vantage Wins Suit Started by Bankers 


The Vantage Mining Co. recently was 
awarded a decision in a suit against it 
by several Oklahoma banks, which in- 
volved $85,000 worth of stock of the 
company and profits of the mine. The 
case of the plaintiffs rested on a reputed 
agreement between certain officers of 
the mine as to the disposition of a por- 
tion of the stock, and this agreement 
was declared as against public policy 
and void or voidable by the defendants, 
by Special Judge H. L. Shannon, in the 
Miami district court. It is expected 
the case will be appealed. An inter- 
esting disclosure of the testimony in the 
case was that the Vantage Co. has paid 
440 per cent in dividends on a capital 
stock of $150,000 since July 1, 1919. 


——>_———_ 


ARKANSAS 
Ohio Mine, Near Yellville, Is Producing 


The Ozark Mining Co., of Vinita, 
Okla., has been developing the Ohio 
mine, near Yellville, and is producing 
high-grade zinc-carbonate ore. The 
main tunnel is driven into the mountain 
300 ft. The recovery from the average 
“dirt” is 10 per cent of concentrate. 
The mill is of 100-ton capacity. From 
fifteen to twenty men are employed. 
Concentrates are shipped to the Gras- 
selli Chemical Co., at Cleveland, Ohio. 


Big Hurricane Will Operate 


Addison E. Mullikin and Francis T. 
Homer, trustees, have recently re- 
ceived a decree of foreclosure of a mort- 
gage given by J. C. Shepherd on the 
Big Hurricane property and bought in 
the property for the sum of $43,000, 
the balance due them on the mortgage. 
This mine is one of the best in the 
Yellville district. Two large concen- 
trating plants have been erected to 
treat the ores, and the owners are mak- 
ing preparations to resume operations. 


Power Development Will Help Mining 


The development of hydro-electric 
power in the Yellville district will give 
the mining industry a great boost. The 
Dixie Power Co., headed by Walker 
Powell, has secured permits from the 
Federal Power Commission to develop 
power on the principal streams of the 
Ozark Mountains, the White, Buffalo 
and Northfork rivers. The principal 
dam of the system will be across White 
River near Cotter. It is to be 250 ft. 
high, and will create a reservoir extend- 
ing from the dam to the foot of the 
Powersite dam, in Taney County, Mo., 
a distance of over 100 miles. Hugh L. 
Cooper & Co., of New York, has secured 
an option on the stock of the Dixie 
Power Co. and has a force of engineers 
in the field carefully checking the orig- 
inal surveys. 
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THE MARKET REPORT 








Daily Prices of Metals 











Copper, N. Y. Tin 
June net refinery* 
“eae 99 Per Cent 
21 14.75 39.625 
22 }14.625@14.75 39.875 
23 |14.625@14.75 40.00 
25 114.50@14.625 40.00 
26 |14.375@14.50 9.75 
21 14.375 38.875 
Av. 14.583 39.688 40.208 7.00 





*These prices correspond to the following quotations for copper delivered: June 21st, 
ar 22d and 23d, 14.875@15.00c.; 25th, 14.75@14.875c.; 26th, 14.625@14.75c. ; 27th, 
. oc, 


The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 

Quotations for zinc are for ordinary Prime Western brands. The quotations are 
for prompt deliveries. Quotations for lead reflect prices obtained for common lead, and 
do not include grades on which a premium is asked. 

The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press anda special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 


























London 
| Copper Tin | Lead Zinc 
June | Standard Electro- | as 
|__ Spot |__3M lytic |__ Spot | 3M__| Spot | 3M Spot | 3M 
21 | 66 | 663 | 73 1872 | 188 | 25 | 249 | 28§ | 29 
22 66 66% 73 1884 1883 | 25 242 | 28% 284 
25 | 653 | 66t | 724 | 1882 | 1898 | 25§| 248 | 28% | 288 
26 | 654 | 652 a2 | 1863 187% 25 | 244 | 28 | 28% 
27 | 64% 652 714 1823 1833 244 | 244 | 27§ 284 
The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 
Silver, Go'd, and Sterling Exchange 
— a Gold une _. Gold 
— eames yew London London “Cheeks” London 
21 | 4.613 644 313; 89s. 3d. |} 25 4.60% 89s. 3d. 
22 | 4.613 | 644 | 314. | 89s. 4d. || 26 | 4.66% 89s. 4d. 
23 4.614 644 3135 scat 27 4.603 89s. 5d. 





New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy 
ounce of sterling silver, 925 fine. Sterling quotations represent the demand market in 
the forenoon. Cables command one-quarter of a cent premium. 


Metal Markets 

New York, June 27, 1923 
Metal prices have exhibited marked 
declines in the weak market of the last 
few days. Consumers continue to re- 
main aloof, and though sales have gen- 
erally been somewhat larger than last 
week, most of the buyers are showing 
little interest and only picking up such 

lots as seem particularly cheap. 


Copper 
Most of the larger producers still 
adhere to the 15¢. level, and whether 
they will reduce their price below this 
or not remains to be seen. It is purely 








a nominal quotation and this price has 
not been realized, except on an oc- 
casional carload, since Saturday. Some 
of the inquiries have been for small 
tonnages for prompt shipment but there 
seems to be an aversion to buy for 
other than immediate requirements ex- 
cept at marked concessions. The re- 
duced prices at which some custom 
smelters have been willing to do busi- 
ness only hold for comparatively large 
lots. It is encouraging to note that 
some large buyers have taken substan- 
tial tonnages at 14.625@14.75c., de- 
livered, indicating that they think cop- 
per a good buy at those levels. Should 





a buying movement of even moderate 
dimensions set in, the amount of copper 
available below the nominal quotations 
of most of the producers would be taken 
up quickly. 

The export market has also been un- 
satisfactory during the week, thouzh 
one good sized order was received this 
morning. Germany has taken nothing, 
and the other European countries only 
moderate amounts. The price, however, 
has been from one-eighth to one- 
quarter cent above that realized on 
domestic business. 

As has been said before, consumptiom 
continues at an excellent rate, but sup- 
plies seem to be adequate for im- 
mediate requirements, and in a falling 
market it is against human nature to: 


buy ahead. 
Lead 


The official price for lead of the 
American Smelting & Refining Co. was 
reduced from 7.25c., New York, to 7c. 
late Thursday afternoon, June 21. The 
reduction was caused by the fact that 
weakness in the foreign market again 
made importation possible. 

The lower price increased buying in 
the East somewhat though the market 
has certainly not been active. Pro- 
ducers are well sold up with current 
production however, and specifications 
continue good, so that there is no pres- 
sure to sell below the level of the 
Smelting company. 

The St. Louis market has again been 
depressed to the point where the exact 
freight differential between St. Louis 
and New York obtains. Most of the 
producers have kept on the upward side 
of the market but lower quotations 
have been made by at least one seller 
who is anxious to get rid of supplies. 
Desilverized lead was offered as low as 
6.75c. in Chicago as early as Monday. 

Zinc 

Again under the lead of London, and 
with an almost entire absence of de- 
mand on this side, prices have declined 
further. There has been an occasional 
galvanizing inquiry, but the immediate 
needs of this class of consumers seem 
to be well supplied. Plenty of June zinc 
is available and in the last two or three 
days prompt deliveries have gone beg- 
ging at 5.70@5.75c. whereas August 
and September zinc has brought 5.85c. 
With the price of ore today at $32, it is 
not profitable to smelt with zinc prices 
much under 5.90c.; it is better business 
for smelters to buy the metal in the 
open market for promised deliveries. 
Stocks are without doubt continuing- 
to increase, and every one is waiting to 
see who will be compelled to close down 
first so that the rest will be permitted 
to live. High-grade zinc continues in 
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good demand at unchanged prices, 8.50 
@9c. delivered in the East. 
Tin 

The tin market continues a very list- 
less affair though the decline in price 
today, which brought Straits definitely 
below the 40c. level, has inspired some 
consumers to enter the market to a 
little greater extent than recently. The 
99 per cent grade is still held very 
tightly. Forward deliveries of Straits 
have been quoted at one-half cent less 
than spot. 

Arrivals of tin, in long tons: June 
19th, Straits, 130; 20th, Australia, 10; 
Java, 80; 22d, Straits, 250; Liverpool, 
150; 23d, Straits, 550; 25th, Straits, 800; 
China, 75; Liverpool, 100; 26th, Liver- 
pool, 10; Straits, 600; total so far in 
June, 4,465. 

Silver 

Buying by the Indian bazaars has 
continued both in London and New 
York, but the demand from this quarter 
was not sufficient to withstand the pres- 
sure of sales from China and the Con- 
tinent, with the result that the price 
has declined slightly. 

Mexican Dollars—June 21st, 49; 22d, 
4934; 23d, 49; 25th, 48%; 26th, 482; 
27th, 48%. 

Money Stocks 

Stock of money in the United States, 
June 1: Gold coin and bullion, $4,023,- 
250,195; standard silver dollars, $491,- 
299,404; subsidiary silver, $268,554,102; 
United States notes, $346,681,016; Fed- 
eral Reserve notes, $2,612,962,950; Fed- 
eral Reserve Bank notes, $23,868,000; 
National Bank notes, $770,007,992; 
total, $8,536,623,659. Circulation per 
capita, $42.34. 

Foreign Exchange 

On Tuesday, June 26, cable quota- 
tions on francs were 6.13c.; lire reached 
a new low for the year and closed at 
4,.44c.; marks, 0.007c.; and Canadian 
dollars, 243 per cent discount. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 


Aluminum—99 per cent grade, 26@ 
27c. per lb.; 98 per cent, 25@26c. Lon- 
don £115, 98 per cent. 

Antimony — Chinese and Japanese 
brands, 6.875@7c. per lb. W.C.C., 7.50c. 
Cookson’s “C” grade, spot, 10@10éc. 
Market continues inactive. 

Bismuth—$2.55 per lb. London, 10s. 

Cadmium—$1 per Ib. London, 5s. 

Cobalt—$3 per lb. 

Iridium—$275@$300 per oz. 

Nickel—27@32c. per lb. for 99 per 
cent virgin metal. London, £130@£135 
per long ton. 

Palladium—$80@$81 per oz. 

Platinum — $116 per oz. Market 
much firmer and some quotations as 
high as $118 heard. London, sponge, 
£224; manufactured, £243. 

Quicksilver—$67@$68 per 75-lb. flask. 
Quiet. San Francisco wires $66.50. 
London, £10 15s. 

Tellurium—$2 per lb. 

Thallium—$10 per lb. in 25-lb. lots. 
The prices of Magnesium, Molyb- 
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denum, Monel Metal, Osmium, Radium, 
Rhodium, Selenium, and Tungsten are 
unchanged from prices given June 9. 


Metallic Ores 


Chrome Ore -— Indian chrome ore, 
$20.50 per ton, c.if. Atlantic ports. 
Rhodesian $22 and New Caledonian, 
$24@$25, nominal. 


Tungsten Ore—Wolframite, $8.75@ 
$9; scheelite, $8.50@$9 per unit of WO:. 


Iron Ore, Magnesite, Manganese, 
Molybdenum, Tantalum, Titanium, 
Uranium, Vanadium, and Zircon Ore 
are unchanged from the quotations 
published June 9. 


Zinc and Lead Ore Markets 


Joplin, Mo., June 23—Zinc blende, per 
ton, high, $37.25; basis 60 per cent zinc, 
premium, $33; Prime Western, $33@ 
$32; fines and slimes, $32@$30; aver- 
age settling price $35.37. 

Lead, high, $94.50; basis 80 per cent 
lead, $90@$80; average settling price, 
$91.95 per ton. 

Shipments for the week: Blende, 11,- 
324; lead, 2,075 tons. Value, all ores the 
week, $592,920. 

American Smelting and Refining 
Company’s reduction to 7c. reduced of- 
ferings on lead ore $10 per ton the 
latter half-week, for ore purchased for 
later delivery. 

The production of zinc ore has de- 
clined from the peak production of 16,- 
000 tons a week in April to less than 
12,000 tons the past week. It has 
reached the level of shipments and this 
indicates there will be no further in- 
crease in reserve stocks of ore in the 
bins, and the larger part of the reserve 
tonnage is being withheld from the 
market, on present price offerings. 

Platteville, Wis., June 23 — Blende, 
basis 60 per cent zinc, $37 per ton. 
Lead, basis 80 per cent lead, $92 per 
ton. Shipments for the week: Blende, 
548 tons; lead, none. Shipments for 
the year: Blende, 16,982; lead, 340 
tons. Shipments for the week to sepa- 
rating plants, 792 tons blende. 


Non-Metallic Minerals 


Fluorspar—Imported spar, fluxing 
grade, 85 per cent CaF:, $8.50@$13 per 
net ton, c.i.f. New York, in bond; enamel 
grade, 95 per cent plus, $18@$19, do.; 
acid grade, 97% per cent plus, $22@$23, 
do. Duty, $5.60 per gross ton. Market 
active but resistant to higher prices. 
Other prices unchanged from those re- 
ported June 9. 


Asbestos, Barytes, Bauxite, Borax, 
Chalk, China Clay, Diatomaceous Earth, 
Emery, Feldspar, Fuller’s Earth, Graph- 
ite, Gypsum, Limestone, Magnesite, 
Manjak, Mica, Monazite, Phosphate, 
Pumice, Pyrites, Silica, Sulphur, Talc, 
and Tripoli are unchanged from the 
June 9 prices. 


Mineral Products 
Arsenious Oxide (white arsenic)— 
13%c. per lb. for prompt. July, 12c. 
Second half 1923, 11c. 


Copper Sulphate— Large crystals, 
5.60c.; small, 5.50c. for domestic. Im- 
ported bluestone as low as 4.50c. 
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Sodium Nitrate — $2.45@$2.524 per 
100 Ib. 


Potassium Sulphate and Sodium Sul- 
phate are unchanged from quotations 
of June 9. 


Ferro-Alloys 


Ferrocerium—$7 per lb. 


Ferromanganese — Domestic 78@82 
per cent, $125 per gross ton, f.o.b. fur- 
nace. Spiegeleisen, 19@21 per cent, 
$45@$47.50, f.o.b. furnace; 16@19 per 
cent, $44@$46.50. 


Ferromolybdenum—$2 per lb. of con- 
tained molybdenum for 50@55 per cent 
grades. 


Ferrotungsten—88@90c. per lb. of 
contained tungsten, f.o.b. works. 

Ferro-uranium — 35@40 per cent U, 
$4.50 per lb. of U contained. 

Ferrochrome, Ferrosilicon, Ferroti- 
tanium and Ferrovanadium are _ un- 
changed from the prices published 
June 9. 


Metal Products 


Rolled Copper—Sheets, 24.25c., base; 
wire, 18c. 


Zine Sheets—Base price 8.90c. per Ib. 
f.o.b. La Salle, Il. 


Lead Sheets, Nickel Silver and Yel- 
low Metal are unchanged from the 
prices given in the June 9 issue. 


Refractories 


Bauxite Brick, Chrome Brick, Chrow 
Cement, Firebrick, Magnesite Brick, 
Magnesite Cement, Silica Brick and 
Zirkite are unchanged from the June 9 
prices. 


The Iron Trade 
Pittsburgh, June 26, 1923 


Although deliveries of steel continue 
to be well taken by jobbers and manu- 
facturing consumers, there being no 
postponements or cancellations of any 
consequence, the situation has been 
much aided by hot weather, which has 
curtailed production. The automobile 
industry, which is probably covered a 
less distance ahead in steel than any 
other important consuming line, is buy- 
ing in a conservative way for the third 
quarter, and will have but little de- 
crease in steel consumption. Steel buy- 
ing on the whole has been very light, 
much lighter than in the fore part of 
June, and the dullness promises to con- 
tinue through July and at least part of 
August. 

Finished steel prices are very firm, at 
rates ruling for two months or more, or 
since the last advances. Semifinished 
steel has been declining, billets and 
sheet bars being easy now at $42.50. 


Pig Iron—The market is extremely 
dull, not enough being done to fix prices 
closely. Foundry is obtainable at $27, 
Valley, or $1 decline in the week. Last 
important sales of basic were at $27.50, 
but there is resale iron offered at $26. 
Bessemer is nominal at $28.50, Valley. 

Connellsville Coke—Good brands of 
furnace coke are now offered at $5.25 
for third quarter without finding takers. 
Spot is easy at $5. Spot foundry is off 
25c. at $5.50@$6. 
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COMPANY REPORTS 





Greene Cananea Copper Co. 
Copper, Silver; Cananea, Son., Mexico 


The combined balance sheet of the Greene Cananea 
Copper Co. and the Cananea Consolidated Copper Co., 
S. A., for the year ended Dec. 31, 1922 follows: 


Assets 


Fixed: 
Mines and mining claims, lands, eevepieie 
buildings and equipment... 7 : 
Investments in sundry companies 


$52,146,215.09 


68,601.00 $52,214,816.09 








Current: 
Supplies and prepaid expenses............. 


$1,488,830.64 
Metals in process _ on — at the lower 


of cost or market. . 949,978.48 
BOCRUMIBNTOROIVEIIOE. oic6 6 neice ce ceoeteus eas 227,891.79 
CE GC US ose 55 Rh dee wRRT CR 2,945,398. 16 


278,697.25 


$55, 160,214.25 
Liabilities 
Capital stock: 
Authcrized—600,000 shares at $100 each 
HN IOS 505s c CaUccmwieceWansaualeddeeines 
Reserves: 


LE eT eee rr $546,733.88 
Mexican legal reserve.............0000000- 4,000.00 


$50,000,000. 00 


550,733.88 


Current: 
Accounts and wages payable and taxes 
MES sid Oe ARS CSSER CEOS a Se RRR eal ORS 


Surplus: 
$5,429,296. 38 


TS TR NPE o obo tv hic sw cisic-nee’s 
Net loss year ending Dec. 31, 1922.......... 1,459,646. 56 3,969,649. 82 


$55,160,214. 25 


639,830.55 


Income Account 





Income: 
PGE TIN. on bce penn gees Caeameesesasreseaaes $2,369,118.44 
MPPOUNTUUUNIEN, 65.0550 ccc recediawedessetetseecuece 125,011.89 
$2,494,130. 33 
Expenses: 
pe ee eee ee eee ee $1,277,864.30 
MEINE alata arcipig cee Oe ea airee 848,157.63 
Peer IMI oie oes Se ends cenes 219,444.70 
Administration and taxes..............,-- 213,813.10 
Metals in process and on hand at ean 
CEO ia etc etenuetaewnincusenieadas 1,451,844.91 
$4,011,124.64 
Metals in process and on hand at end of year... 949,978.48 3,061,146. 16 
$567,015. 83 
Expenditure on buildings and equipment 
WIMRMIS ON a 5.55.05 da ee ea Ree erence Ss eeu seu eee aewas 540,793.36 
$1,107,809. 19 
PUTIN oo oss oe ss ae Roe Sauer arenas 15,694.95 
RE RC TOE CT ee eee ere ey $1,092,114.24 
Expenditure during suspension of operations............... 367,532.32 
Balance-—net loss for the yeah... 6.6 cs eects cece cee etes $1,459,646.56 


The plant was closed down for nineteen months and re- 
sumed Aug. 26, 1922. During the four months of operations 
the company produced from its own and purchased ores, 
10,577,387 Ib. of copper, 398,359 oz. of silver, and 2,487 
oz. of gold. Production at present is about 3,500,000 lb. 
of copper per month. The cost of refined copper for 1922 
including all expenses chargeable against production was 
18.268c. per lb. There is a disagreement about the income 
taxes due to the U. S. Government for 1917 and 1918 and 
it may be that the amount paid will be declared in a large 
measure insufficient, owing to the amount of invested 
capital claimed by the company being considerably larger 
than the Government is disposed to allow. 

There was mined during the year 96,256 wet tons of 
concentrating ore and 219,600 wet tons of direct-smelting 
ore; also 105 tons of zinc ore. The average cost of mining 
copper ore was $3.3266 per ton. Little change in the ore 
reserves has occurred. The concentrator treated 91,220 
dry tons of ore, the ratio of concentration being 3.29 to 1 


and the cost per ton of ore concentrated, $1.1917. New 
copper-bearing material to the amount of 224,797 dry tons 
was smelted at a cost of $3.059 per ton. 

Officers: W. D. Thornton, president; L. D. Ricketts and 
Wm. Wraith, vice-presidents; J. W. Allen, secretary and 
treasurer; W. S. Harper, asst. secy. and asst. treas.; J. B. 
Cotton, general counsel. Directors: J. W. Allen, P. L. 
Foster; J. W. Harriman, Walter Douglas, W. E. Corey, 
L. D. Ricketts, W. D. Thornton, Wm. Wraith, J. B. Cotton. 
General office, 25 Broadway, New York City. 


Quincy Mining Co. 
Copper; Hancock, Mich. 
The directors submit the following report of the business 
and operations of the Quincy Mining Co. for 1922. 


The mine yielded 15,402,726 lb. of refined realized copper, for 
which has been $2,159,034. 88 


73,571. 34 
$2,232,606. 22 


Mining expense $1,671,295. 16 


Opening mine expenae. . . .< 65525 cece eee ene 171,189.65 
Taxes MRE TER WRENS 5. oc ain cst Sd odd en aces 102,748.33 
COMMON EIORR NON ioe 5 ook ccc mci cc udeedenceees 8,313.00 
Smelting and transportation, ete............... 254,998. 46 

——————__ 2,208,544.60 

$24,061.62 

NOUNS So nh Ee eh ict, oa ai een a ane 16,009.14 

RO Sa hal aS Seen Sabie N ad ee er SAS $40,070. 76 
CANNON 55 ca cance hcsintcwatcuMer cous $81,883.64 
GRMNU SOGNMINE 5 <5 5 36k BhaienS Sid eee siete e ac 24,000.00 

——_——_ 105,883.64 

RT sortie ae hae do ad bate See een ea $65,812.88 


The statement of assets and liabilities in the last report 
showed a balance on hand: 


Jan. 1, 1922. 


as ten educa a $1,611,320. 84 
—— 65,812.88 
Balance of assets Jan. 1, 1923... .....c0.--ccccecececcccccceee $1,545,507.96 


The loss for the year was due entirely to the increased 
cost of producing copper during the last half of the year 
through the shortage of underground labor, caving of No. 6 
shaft in July, cost of repairs to the shaft, and the higher 
price for coal due to the coal strike, as operations were 
conducted at a slight profit during the first half of the year. 

Underground conditions continue favorable, with a good 
showing for copper in the deepest openings, and there was 
a slight increase in the yield of refined copper per ton of 
ore hoisted during the year. 

The copper was sold at an average of slightly over 14c. 
The recovery of silver was 150,139 fine ounces, all of which 
was sold to the government under the Pittman Act on the 
basis of $1 per oz., netting a profit of $73,571.34. 

During the year the mine produced 674,499 tons of 
copper ore and mass copper which yielded 22.83 lb. of 
refined copper per ton. A total of 1,786,140 lb. was recov- 
ered by the regrind section of the stamp mill. 

The combined lineal feet of development throughout the 
mine was about two and one-half miles. The ground 
developed by this extension of the bottom of the mine as it 
became deeper, is of an equal or better tenor of copper ore 
and mass copper than that immediately above. 

Operations at the stamp mills were confined to No. 1 mill, 
with an average for the year of approximately four heads 
running; No. 2 mill remaining idle. 

The capital stock is $3,750,000 in 150,000 shares of $25 
each, of which 110,000 have been issued. 

Officers: W. R. Todd, president; W. P. Todd, vice- 
president; W. A. O. Paul, secretary and treasurer. Office, 
52 Broadway, New York. 
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Howe Sound Co. 


Copper, Silver, Lead; British Columbia and Mexico 


The Howe Sound Co. holdings remain unchanged, con- 
sisting of all of the capital stock of the Britannia Mining 
& Smelting Co., Ltd., and of the Calera Mining Co., and 
53,800 out of 60,000 shares of El Potosi Mining Co. The 
combined balance sheet for the year ended Dec. 31, 1922, 
is given in the annual report as follows: 


Assets 

Fixed: 

Mining property. . 5 iphinireome $8,027,829.75 

Plant, buildings, and ‘machinery. Menieiadt he aan 6,275,027. 31 

Investments.......... fasta otdre tk syaceenoureaee 1,002,928.02 $15,305,785.08 
PRMD IMEOR 655 csc ia wal oke Socten ket cee cnn tet Gene 523,965. 33 
MORIN Sahn ais baa bie oS dawd Reo SNe eae 195,302.02 
Current: 

RENEE oi pot ook bias ae ee $515,044.78 

Accounts receivable..................0.5- 110,893.72 

U.S. and Canadian, and other bonds....... . 2,274,523.1 

SSAMRENNAME io Cc ccolh ame online kisbw are 94,257.68 2,994,719. 33 

$19,019,771.76 
Liabilities 

Capital stock: 


Authorized, 3,000,000 $1 shares of which 
1,984,150 have a a ald 

Twenty-year six per cent gold bonds, Jan. 1936: 
Outstandmeg Dec. 31, 1921... 0.62... 6.208 $3,766,000. 00 


$1,984, 150.00 


Remeemen, Oct. V922.. ... .ic cs eccesceecc 269,000.00 3,497,000.00 
Reserves: 

For depreciation and depletion............. $7,067,526. 38 

og ee eer ee 588,452.81 


For workmen’s compensation, etc.......... 17,875.04 7,673,854.23 
Profit and loss 
Balance on Des, 31, 1921... 


Adjustment previous year’s ” depreciation 


$3,221,349.42 


EMER as soot e ki in cele sce Se aeme 1,585,805. 96 
Adjusted balance. .... 2... 2. ccc csc ceiaeses $4,807, 155.38 
I INE ON asi w a5 sk sao w: 6nd oi Ko wv 226,062.82 5,033,218.20 
Current liabilities: 
POOR RG RIIC Soe onc cos cc scene scavccss $294,549. 33 
eS Sy ee ree 537,000.00 831,549.33 
$19,019,771.76 
Profit and Loss Account 
NNN nt Neti k tae ald Sn Se oe nls wah hg cos Oe Bt cht $663,702.72 
Transportation, ‘mine bins tosmelter......................... 127,098.56 
Milling (experimental work)... ......4....... cece eee ee eee 5,614.61 
Smelting and marketing (inc. Mexican export 
NR tes on pager 2h be Alien her nele & tui dears Wee buena eaie ee 1,186,522.96 
ee a er ee ee 43,322.63 
Administration, general and legal expenses..................-- 120,234.05 
ROOM ere hee et och Re Sime Dire ah cts ih ek ies GEians Supe 136,394.26 
URI 6a AK ec toae ehe 2 Na Acie ek eens hase em acres aK celatase soem eo eramears 996,559.78 
$3,278,449 .57 
Depreciation and Geplotion ......... co 6s seek ove eccssccesees 609,921.96 
MN ON iit ioe econ ia ised ais hi ciaranctea kia maaunte waa gare 160,575.00 
Rt, aoe sa A eae Rene ee ee ERR RU ae Sees 226,062.82 
$996,559.78 
Smelter returns: 
On 3,289,347 oz. silver and 26,218,950 Ib. lead............... $3,064,765.99 
PERE MOONE. fo a5 oc baie aS eas 2G. ssiewies Weis 213,683.58 
$3,278,449 .57 
PRR TIED MNOININ 6 550.5 6555.5 4S 4S Seana smu ewan noite 996,559.78 


The Voting Trust Agreement has been extended to Jan. 
3, 1927. Large expenditures were made for the erection 
and equipment of the Britannia mill which was completed 
in February, 1923. Operations at the El Potosi continued 
uninterrupted throughout the year and new equipment to 
increase the capacity was installed. No work was done 
at the Calera property pending the development of proper 
metallurgical methods for treating the ore. Operations in 
British Columbia were confined to mine development, and 
rebuilding. The ore reserves of the Britannia mine total 
6,931,240 tons averaging 2.10 per cent copper; of this ton- 
nage 1,524,750 tons is broken in stopes. A contract has 
been made for steamship transportation of the concentrates 
to the Tacoma smelter. Additional power has also been 
contracted for, to be ready by September, 1923. 

At El Potosi, 229,367 dry tons were mined and shipped, 
the largest tonnage in the history of the mine, all going to 
the smelter at Morse Station. A 50-ton pilot mill has 
just been completed for experimental work on El Potosi 
and Calera ores. 

Officers: Evander B. Schley, president; W. H. Gelshenen 
and W. J. Quigly, vice-presidents; W. J. Walworth, vice- 
president and secretary; Emil Richter, treasurer and as- 
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sistant secretary. Directors: E. B. Schley, H. M. Hanna, 
Jr., W. H. Gelshenen, G. H. Howard, K. B. Schley, C. E. 
Dunlap, Reeve Schley, G. B. Schley, C. G. Raynor, W. J. 
Quigly in charge of operations. General office 665 Fifth 
Ave., New York City; after July 15, 1923, 730 Fifth Ave. 


Callahan Zinc-Lead Co. 
Zinc, Lead; Interstate, Idaho 


A report of the operations of the Callahan Zinc-Lead Co. 
for the first quarter of the year 1923 follows: 





PEGE tO ir NUR 6 oh ois la el wean ces wi dere ons One ekind $347,435.58 
PARSER o85 Aiea ects ie lech ea SOHO OG OOO 15,672.38 
OES oa roles ices svar aan AS Sore POO ee $363,107.96 
Production costs, expenses and development.................... 309,915.63 
RINNE 5 oo og ohh cre oak sta a ba Sais oe Lee OK $53,192. 33 
Improvements and new equipment...................0eceeeees 4,853. 03 
Sod Ssens SOE Mn RI acid £6, oS os 6-506 os OS RON we ne eS $48,339.30 


The principal features of the mining and milling opera- 
tions during the quarter were as follows: 











EAM NE ogo hak cae 615) oe Sats sk uib pel mi clos SS aS Oe Aw Si ee ESO 56,763 
AIR IE I UE IN io o9 8 ig oc oe dig Fs Swe EH dee IS A HOS OE TREO 42,359 
Average contents of ore milled: Zinc, per cent................02000: 11.10: 
MN ROOM So as Sie 3s Seo ae alee 6.57 
WO Mascon Oh 5 eddie eee sees 2.16 

Dry Zinc Lead 
Shipments Tons Assay Lb. Zinc Assay Lb. Lead 
Lead concentrate.... 3,231 13.86% 895,767 57.40% 3,709,237 
Zine concentrate.... 5,745 51.16% 5,878,616 4.39% 504,946 
8,976 6,774,383 4,214,183 
inl PeOOVERy Gl MING BT CONG i ii6:0.0)ss.0csiesisccsc ese ccdeeeiseateene’s 7 : 01 
Ounces of silver in lead concentrates............. 00.2... eee cece eeee 62,805 
Cost of mining, crushing and sorting, per ton mined......... ....... $3. 548 
Cost of milling and flotation royalties, per ton milled................ $1.762 


Tonopah Belmont Development Co. 
Silver; Tonopah, Nev. 


The condensed statement of operations of the Tonopah 
Belmont Development Co. for the quarter ended March 31, 
1923 follows: 


Received and receivable for ore................000 cece eee ees $338,333.39 
Mining, milling and administration...................... 281,329.75 
Net earnings for three months. .................-.ccccucee $57,003.64 
DRMRTERIOO ANION 8 sic ayes 6 ies orsiac ane eine ea wR ERE Nees 4,379.89 
Total net income for 3 mo. ended March 31....................-05 $61,383.53 
Available resources, May 31, 1923 

RN og to Siig kes asic be oe wee ee ae $308,881.91 
PIII ok oom a doo Rika s dn claerslas ee eee RSE Se 125,287.10 
LO a ere tary erie eee 27,353.12 
RF OND ooo ois ink a. on sear ee oR RR ee oS waees 100,000. 00 
NR oo ocd 5 sey ve PES ewig su RES ee uae aa ees 50,031.25 
$611,553.38 


The net earnings for the quarter ended March 31, of the 
Belmont Surf Inlet Mines, Ltd., of which the Tonopah 
Belmont owns 80 per cent, were $14,889.49. 


Barnes-King Development Co. 


Gold; Marysville, Mont. 


The records of the Barnes-King Development Co. show 
the following operating results for the quarter ending 
March 31, 19238: 


Earnings 

ID asec nce ke OTE eiees WU cee OR HONE OREO SEO SCR ONS $934. 36 
Deduct : : 

Shannon property expense less net bullionreceipts... $9,360.56 

North Mocassin property expense................ 1,242.80 

Piegan-Gloster property expense.................+ 762.63 

Kendall property expense less power plant lighting... 586.40 

SEINE end cg 3s 1b da ee eloe aesastneBnes 4,206. 13 

16,158.52 

Difference being loss on operations for quarter end- 

Mi NRE SU ETT. . 5 belo 5s oas.nc ste tat esos cs See ea eeaeee ee $15,224.16 


The above figures include provisions for depreciation on 
the various plants of the company on the same basis as 
has been used heretofore. 
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“Owing to the unsettled conditions due to the frequent 
changes in rulings by the Mint and the consequent delay 
in receipt of cash for bullion produced, and the suspension 
of all purchases under the Pittman Act until after June 
15, 1923, with the probability that none will be made after 
that date, your management deems it unwise to declare a 
dividend at the present time.” 


Mining Dividends Increase in June 


The following dividends were paid by mining and metal- 
lurgical companies in June: 


Per 
Companies in the United States Situation Share Total 
PAMIMNO asco Oi ended esas Mich. $1.50 Q $300,000 
American Metal. Suse srecaresaias’ .eiaie gies) Eee Oe .75 Q 402,000 
American Metal pfd. Re eae chit ata a U.S. and Mex. tz 6 @ 87,500 
American Smelting & Refining pfd..... U.S.and Mex. 1.75 Q 875,000 
Calumet & Arizona,c................ Ariz. 1.00 Q 642,522 
Calumet & Hecla, c. Mich. 10.00 Q_ 1,000,000 
Federal Mining & Smelting pid. ek. Idaho ea «¢ 210,000 
Hecla a BE a: .... Idaho om ¢ 500,000 
Homestake, g.. atl Su AR Oe ee Seek! Ce 50 M 125,580 
RONEN Fics ho. 2.2 eae Ssh ecu sido’ Minn. .625 Q 629,379 
RNIN Qos. <-, Sse x! ees cx resiccares Mich. -50 Q 75,000 
Mohawk, c.. Bie hE alee w te taeat eee 1.00 Q 100,000 
nn ic nannies U.S. 2.00 Q 413,108 
National Lead pfd................... U.S. 1.75 Q 426,433 
Osceola Consolidated, c............... Mich. 1.00 Q 96,150 
Behe OI UNNI oie. 5. scares. oiei aes rs oe Mo. se 774,684 
Tamarack & Custer,s.]............... Idaho .02 Q 100,000 
Texas Gulf Sulphur.................. Texas 1.50 Q 952,500 
Tintic Standard, s.].. WeGcrd Besta st, CUE e © 176,205 
EI es ae oe cannceoutls U.S. 1.25 Q 6,353,781 
United Verde Copper................. Ariz. 2.00 Q 600,000 
OS eee Utah .50 264,100 
Utah Copper. . geisa tenia arco a 1:00 Q 1,624,490 
Companies wast of die United States 
CRO NIO RS circ eh oa bh Sacerels Chile -625 Q = 2,375,000 
Hollinger Consolidated Gold.......... Ont. .054wks. 246,000 
Lucky-Tiger Combination, g.......... Sonora .07 M 50,074 
Mexico Mines of El Oro, s.g............ Mexico 10sh. £105,000 
Oroville Dredging, g................. Colombia 9d. Q 26,836 


Q, quarterly; M, monthly; c, copper; I, lead; g, gold; s, silver. 


The record shows an improvement over the previous 
quarterly disbursements. Ahmeek paid $1.50 a share instead 
of $1; Calumet & Hecla $10 instead of $7; Hecla Mining 
50c. instead of 25c.; Inland Steel 624c. instead of 25c.; 
Texas Gulf Sulphur $1.50 instead of $1.25; Tintic Standard 
15c. instead of 10c.; United Verde $2 compared with $1.50 
before; and Utah Apex paid a dividend for the first time 
since January, 1920. In addition to the companies given 
in the above list, the California Rand Silver paid a dividend, 
the amount of which we have been unable to learn. No 
dividend is reported by the West End Consolidated this 
month, and it is probable that resources are being conserved 
owing to the cessation of buying of $1 silver. The excep- 
tionally rich Keeley silver mine, in South Lorrain, Ontario, 
has decided to make payments semi-annually, which is said 
to be in accordance with English custom. 


French Metal Markets Continue Inactive 


SPECIAL FOREIGN CORRESPONDENCE 


The industrial demand for copper continues quiet, and 
the market is restricted. A fall of prices is expected so 
that buyers are not providing for future requirements more 
than necessary. 

The 1922 report of the Société des Mines et Usines de 
Cuivre de Chanaral, operating in Chile, shows a loss of 
2,178,000 fr. Of this, 932,960 fr. was caused by damage 
to the company’s plant through the tidal wave of last 
November. The question of transferring this mine and 
plant to an American group is still in abeyance. 

Lead purchasing in France is quiet owing to the per- 
sistent slackness in the building trades. France is consum- 
ing an important tonnage of American lead of the Perth 
Amboy brand, which reaches this country more quickly 
than the Mexican product. 

For the first time, iron ore from Briey district, running 
from 35 to 38 per cent iron, has been sold to Welsh 
blast furnaces. Negotiations to the same end were also 
opened with possible buyers in the United States but so 
far no business has been reported. However, American 
coke is now being received here, and French iron ore would 
make a geod return cargo which could be smelted at fur- 
naces on the Eastern seaboard. 
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Facts for the Stockholder 


XXI—Callahan Zine-Lead Co. 


(°4tanan ZINC-LEAD CO. was incorporated as the 
Consolidated Interstate-Callahan Mining Co., in Arizona, 
June, 1912. The name was changed to Callahan Zinc-Lead 
Co. in April, 1920. It is engaged in mining, milling, and 


emarketing zinc and lead-silver ores. It owns outright the 


properties of the former Nipsic Mining Co. and the Galena 
Mining Co., and controls through stock ownership the Blue 
Grouse Mining Co., the Virginia Lode Mining Claim, and 
the Silver State Mining Co. 

The Interstate-Callahan claims are located in the Beaver 
and Placer Center mining districts, in Shoshone County, 
Idaho, and include patented and unpatented claims aggregat- 
ing about 1,250 acres. 

The Callahan mine is developed by about 10 miles of 
underground workings. Annual development work has been 
performed as follows during the last five years: 5,389 ft. in 
1918, 1,088 ft. in 1919, 2,338 ft. in 1920, 1,515 ft. in 1921, 
and 811 ft. in 1922. Ore reserves on Dec. 31, 1922 (excluding 
Galena or controlled properties) were estimated at about 
165,000 tons, averaging 123 per cent zinc, 64 per cent lead 
and 2% oz.. silver.. In addition, there is low-grade ore. 

The main haulage level is 1,200 ft. below the mountain 
top, and a three-compartment shaft is sunk from this level 
to a depth of over 1,450 ft. Equipment includes a 250 hp. 
underground hoist, saw mill, oil-flotation plant and con- 
centrator remodeled and enlarged to provide a monthly 
milling capacity of over 14,000 tons. A tramway operates 
from the concentrating plant to Sunset Station. 

During the last six years the production record has been 
somewhat irregular, as follows: 240,858 tons mined during 
the eighteen months ended Dec. 31, 1917; 85,363 tons during 
six months in 1918; 67,952 tons during four and one-half 
months in 1919; 172,930 tons during ten months in 1920; and 
29,234 tons during the last two months of 1922. Operations 
were resumed Nov. 1, 1922, after a shutdown of about two 
years. Since 1917 the silver assay has ranged from 2 to 
24 oz. a ton; the average lead assay was 9.63 per cent in 
1917, 6.51 in 1918, 7.73 in 1919, 7.37 in 1920, and 5.87 per 
cent in 1922. During the same period the average zinc 
assay was 23.29 per cent in 1917, 19.64 in 1918, 17.17 in 
1919, 14.79 in 1920, and 10.44 per cent in 1922. 

During 1922 the company closed a contract with the 
American Smelting & Refining Co. whereby the latter was to 
purchase Callahan’s entire output of lead concentrate for a 
period of five years. Also, a new contract was made with 
the Grasselli Chemical Co. for the purchase of Callahan’s 
entire output of zinc concentrate for a period of two years. 

Capital stock outstanding consists of 666,992 shares, par 
value $10. In July, 1922, Stockholders authorized an increase 
in capital stock from $5,000,000 to $10,000,000, and in 
September, 1922, the executive committee decided to offer 
100,000 shares of the new stock to the stockholders. Share- 
holders were given the right to subscribe to the new stock at 
par, in the ratio of one new share for each five shares held, 
the right expiring Nov. 20, 1922, and any stock not taken 
by shareholders to be sold for cash at par, or issued for 
additional property. The proposition to issue additional 
stock, made in September, 1922, has been given up. At the 
end of 1922 the company had about 3,500 shareholders. 

The net income record has been as follows: $1,591,773 
during the fiscal year ended June 30, 1915; $3,100,491 during 
the year ended June 30, 1916; $2,325,877 during the eighteen 
months ended Dec. 31, 1917; $260,289 in 1918; a deficit of 
$108,639 in 1919; income $266,248 in 1920; deficit $156,279 
in 1921; deficit $150,261 in 1922. 

The dividend record since organization is as follows: 
$5.50 a share in 1915, $6 in 1916, $2 in 1917, $1.75 in 1918, 
nothing in 1919, $2 in 1920, none since. Last payment was 
50c. a share Dec. 30, 1920. Total payments $7,721,688.25, 

On Dee. 31, 1922, current assets were $1,175,074, against 
current liabilities of $76,115, leaving net working capital 
at $1,098,959. 

Price range of stock during the last five years: High, 23 
in 1919; low, 33 in 1921; closing price 5%, June 27, 1923. 

INVESTIGATOR. 
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Stock 


Ahmeek., 


Calav eras. 

Calumet & Arizona. . 
Calumet & Hecla.... 
Centennial 
Cerro de Pasco...... 
Chile Copper....... 
Chino. is 
Con. Coppermines. ; 
Copper Range...... 
Crystal —* Beues 
Davis-Daly.. bas 
East Butte......... 
Tirst National. . 
Franklin. ; 
Gadsden Copper. . 
Granby Consol.. 3 
Greene-Cananea,.. is 
Hancock. . if 
Howe Sound........ 
Inspiration Consol. ‘ 
Iron Cap.. Se sine 
Isle Royale. . Siw eines 
Kennecott.......... 
Keweenaw.......... 
Lake Copper........ 
Magma Copper..... 
Mason Valley....... 
Mass Consolidated... 
Miami Copper...... 
Michigan 
MOROWK « co666 5 occs 
Mother Lode Coa.... 
Nevada Corsol...... 
New Cornelia....... 
North Butte........ 
Ohio Copper........ 
Old Dominion....... 
RNR is inc so ows 
Phelps Dodge.. 
Quincy.. 

Ray Consolidated. . 
Ray Hercules....... 
St. Mary’s Min. Ld... 
Seneca Copper...... 
LS See eee 
Shattuck Arizona.... 
South Lake......... 
Superior & a. es 
Tenn. C. & C. cfs.. 
Tuolumne.. 

United Verde Ex. . 
Utah Consol. . 

Utah Copper. . 

Utah Metal om 7. 
Victoria. eee 
J See 
Wolverine.......... 


Internat. Nickel.. 
Internat. Nickel pfd.. 


Carnegie Lead & Zine 
National Lead 
National Lead 
St. Joseph 


pfd.... 


Am. Z.L. & S.. 

Am. Z. L. & S. ‘pid... 
Butte C. & Z........ 
Butte & Superior... . 
Callahan Zn-Ld..... 
New Jersey Zn...... 
United Zinc........ 
Yellow Pine. .... 


Alvarado... <.6<....05 
Batopilas Mining... . 
Beaver Consol 
Candelaria... ....... 
ae 


ee eeeee 


La R 

McKinley-Dar. -Sav.. 

Mining Corp. Can..... 
Nipissing. 
Ontario § 
et a 


seer eee eee 


Exch. High Low 
COPPER 
Boston 623 60 
N. Y. Curb 13 
Boston 21 19 
New York 44, 39} 
Bostor iF 1 
Boston 103 93 
N. Y. Curb z ei. 
Boston 51 49 
Boston 379 = 371 
Boston 9 9 
New York 42: 38} 
New York 263 24} 
New York 22 17 
N. Y. Curb 3 23 
Boston 322 314 
Boston Curb Fy ly 
Boston 2 23 
Boston 63 5i 
BostonCurb *45 *36 
Boston tli T*45 
Boston Curb *75 *60 
New York 23 18 
New York 233 15 
Boston +23 tl? 
N. Y. Curb 34 3 
New York 32 273 
Boston Curb +53 Tt4 
Boston 22 19 
New York 36 32 
Boston 1} 1 
Boston 23 2} 
New York 314 294 
N. Y. Curb 1} Ik 
Boston 13 ik 
New York 254 9-223 
Boston 13 13 
Boston 50 473 
New York 93 7} 
New York 1 4 113 
Boston 17 16% 
Boston 5} 43 
N. Y. Curb *63- 55 
Boston 22 21 
Boston 33 30 
Open Mar. t170 +160 
Boston 30 28 
New York 128 "i 
N. Y. Curb iz 1 
Boston 38 35 
New York 7} 6 
Boston T*75 «~+*60 
New York 7 63 
Boston “713. 135 
Boston 13 It 
New York 93 8 
Boston #20 486*15 
N. Y. Curb 344 32 
Boston i 1k 
New York 644 60 
Boston *76 8 *75 
Boston +) 7*75 
Boston *80 *48 
Boston 73 7 
NICKEL-COPPER 
New York 1443 «13 
New York 83 82 
LEAD 
Pittsburgh Jas ioe 
New York 1153 113 
New York 7110) =71084 
New York 18% 183 
ZINC 
New York i0 9 
New York 41 35 
New York 63 53 
New York 224 173 
New York 52 
N. Y. Curb 1524 148 
N. Y. Curb *76 
Los Angeles #63 *65 
SILVER 
N. Y. Curb 42 4 
New York ti $ 
Toronto *343 -*34 
N. Y. Curb *8 *5 
Toronto *253 =*24} 
Toronto 2.76 2.70 
Toronto *64 *60 
N. Y. Curb. *95 *75 
N. Y. Curb a os 
Toronto *33 4 *33 
Toronto *174 = ¥*17 
Toronto 2.75 2.64 
N. Y. Curb 5 
New York 4 43 
Toronto 7*43)— #413 


Last 


62 June 23, Q $l. 


~- 


21° 
41} 


494 
375 
9 
41 
253 
24 


5 
11 


18% 


10 


Last Div 


Mar. 719 
Apr. ’23,Q 


Mar. ’23, 
June ’23,Q 
Dec. '18, SA 
May ’23, 
Mar. 23, 
eon 20, Q 


23, 
Jane "25. 


June '23, Q,X 


May ’20, 


35 Nov.'20,Q 


933° 


S: 


o—: 


1.00 
0.7 
a 

i 
0 
1 
i 
0. 
0 
i 


0 
0. 
0 


- ooocoeo o=—: - 


coco: 


‘08: : Om===: 


++ O©=mo-co: 


o-—w: 


. eee 


oooococ coco: 
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Stock Exch. High Low Last Last Div. 
GOLD 
Alaska Gold......... New York 3 4 Bi eine se tesne ak 
Alaska Juneau...... New York- Il 1% | a “i 
Boundary Red M.. N. Y. Curb ’ Seok) Ee She nets ces re 
Carson Hill.. Boston 6 53 EP ae ahora 
Cresson Consol. ‘G... N.Y. Curb 3% 33 3% Apr. '23Q 0.10 
Dome Mines........ New York oa 305 . 37h Ave: Zs, 0.50 
Golden Cycle... TAS Colo. Springs 1.07 1.06 1}. 06° Tea. "22, 0.02 
Hollinger Consol.. Toronto 12.90 12.30 32.80 June "23, M_ 0.05 
Hoinestake Mining. . New York 63} 63% St May ’23,M 0.50 
Kirkland Lake...... Toronto Tz ee apace 
Lake Shore..... .... Toronto 50 3.40 3. 40 ad °23,Q 0.02 
Mclntyre- Porcupine. New York 183 17) 18 y '23, Q 0.25 
POCUABA. . 025550 . > +*40 +*35- *372 oe 20, Q 0.01 
Teck-Hughes....... lx Dae We us 34 eau ss 0s i 
WEE ANE, 655.6 <e aves “pti Angeles *60 €55 *58 Dec. 719 0.02 
United Eastern...... N. Y. Curb WOO 1#Apr. ’23,Q 0.15 
Vipond Cons........ Toronto eo "ae FA ou dcaewers ‘i 
Wright-Hargreaves.. Toronto 3:13 315. 3.15. Aue. *23, 0.02 
Wukon Gold... ... N. Y. Curb iP 4 13 June’ 18, 0.024 
GOLD AND SILVER 
Boston-Mont. Corp.. N. Y.Curb Wie SRO) RED” isd cae eeeer 
Gon. Cortes:. i... 6s N. Y. Curb ee eee OS eadiwcewses 
Cons. Virginia...... San Francisco 123} Me TOE awa cataract ate 
Continental Mines... N. Y. Curb 5i 5 5} BE ates Rare elG ears 
Dolores Esperanza... N.Y. Curb 13 13 14 Apr. °23 0.05 
320 COMBOL.. .. . 205s NN. VeCm@w acs siete BS Net a oe sas 
Tonopah Belmont... N. Y. Curb *80 *78 *78 Apr. '23,Q 0.05 
Tonopah Divide..... N.Y. Curb *54 ©5151 May 23 0.10 
‘Tonopah — N. Y. Curb ij 1g 1} Jan.’ 23,Q,X% 0.10 
Tonopah Mining.. N. Y. Curb ii 4 \ Apr. 23,Q 0.074 
Unity Gold. .. N. Y. Curb 43 aes 
West End Consol. N. Y. Curb *95 ¥*92 *95° Mar. 23, Q 0.05 
SILVER-LEAD 
Bingham Mines..... Boston 717 =6+*16 5 16% Sept. 19, Q 0.25 
Cardiff M. & M..... Salt Lake *58 *49 Dec. 20, 0.15 
Chief Consol........ Boston Curb 44 4 41 May '23, Q 0.10 
Columbus Rexall.... Salt Lake #64 #54 #55 Aug. ’22, 0.03 
Consol. M. &S..... Montreal 274 +253 27% Oct. ’20, a) 0.624 
Erupeion........6.ss. Boston Curb 3 2 2 , Apr. ‘23, Q C.125 
Federal M. &S..... New York 4 7 4 Jan. 09, 1.50 
Federal M. & S. pfd. New York 383 374 363 Mar °23, Q 1.75 
Florence Silver...... wv'g *38 4 4864*38 = 8=6©¢38)=Apr.’ 19, Q, 0.013 
ecla Mining....... Y. Curb 8 7: 7% June ‘23, 0.50 
Iron Blossom Con... N. Y. Curb "27 25 €25 Apr. ’22,Q 0.024 
Marsh Mines...... N. Y. Curb *13,  *11)0 *11) June ’21,I 0.02 
Parix m4 catia kiwis ~ Lake Ghia ica DAIS Bee, 0.124 
Park Wtan......o<0<.< N. Y. Curb cate. Seah 3} Apr. °23 0.15 
Prince Consol....... Salt Lake *4 *3 *3 Nov. °17, 0.024 
Silvers mith.......... Spokane *40 8 *381 a Apr. 23, 0.01 
Simon Silver Lead... . Y. Curb ee (hae SE ese aeea “Saas 
Snowstorm Silver-L. Y. Curb *95 *95 “oe o's aa ae ts Bc 
Tamarack-Custer.... Spokane 12s $25 0:25 Jan: 21. 0.04 
Tintic Standard..... Salt Lake 3.175. 3.15.5.175. Dec. '22,9,% 0.10 
Utah-Apex......... Boston 3} June ’23,Q,X 0.50 
IRON 
Bethlehem Steel..... New York 5143 481 ™ Apr. '23,Q. 4.25 
RSA: SPOR), 2.6. oes Detroit aiais gue > Me waste aoe s aaate 
Char. Iron, pfd.. Detroit aha diet 4 iia shecicaianas esas 
Colorado Fuel & Iron New York 302 278 282 = ’23,Q 2.00 
Col. Fuel & Iron pfd.. New York “ae ~~ 102, Feb .°23, Q 2.00 
Gt. North’n Iron Ore New York 28§ 273 = Apr. 23 1.00 
Inland Steel......... N. Y. Curb i ora 463 June'23Q 0.624 
Mesabi Iron........ N.Y. Curb 73 7% BOs ade es re26's Sons 
Replogle - b piahhe New York ee” EB ies dese cs arate 
Republic I. & S. New York 493 45 473 May ’2! 1.50 
R2public I. S. pfd... New York 88 86 883 ix *23 1.75 
Sloss-Sheffield S.& I. New York 474 45 473 Feb. ’21 1.50 
Sloss-Shef. S.&I. we. New York 80 30 80 Apr. '23 1.75 
UU. B.Sieel «css New York 944 932 Mar. ’°23,Q. 1.25 
U. S. Steel pfd...... New York iog 118i 118} May °23 tgs 
Virginia I. C.& C... New York ¥39. - 435 55 Jan. °22 1.50 
Virginia I.C.&C. pfd.. New York 477; 80% Jan '23 2.50 
VANADIUM 
Vanadium Corp..... New York 313 283 313 Jan. ’21,Q 1.00 
ASBESTOS 
Asbestos Corp...... Montreal 56 523 524 Apr. ’23Q 1.50 
Asbestos Corp. pfd... Montreal 78 78 78 Apr. ’23Q ee 
ULPHUR 
Freeport Texas...... New York 12 1 12% Nov.°19,Q 1.00 
Terese GME... 06005 New York 59 563 593 May "23, Q 1.50 
PLATINUM 
So. Am. Gold & P... N.Y. Curb 34 3 By ewe tulen nee és 
MINING, SMELTING AND REFINING 
Amer. Metal........ New York 453 434 44 June ‘23, 0.75 
Amer. Metal pfd.. New York sh ae 114 June '23, 1.75 
Amer. Sm. & Ref.... New York 618 574 594 Mar. '21,Q 1.00 
Amer. Sm. . - fd New York 97 964 964 June 123° Q 41.75 
U. 3: Sm New York ia 22% 24 Jan.’21,Q 0.50 
U.S. Sm.R. % M. pfd. New York T4443 44 Apr. 23° Q- 0.873 
*Cents per share. tBid or asked. Q, Quarterly. SA, Semi-annually. M, 


Co; 


Monthly. K, Irregular. 
an quotations courtesy Arthur E. Moysey; —— Pohlman Investment 
t Lake, Stock and Mining Exchange; Los Angeles, Chamber of Mines 
and. oie ‘Gdenals Springs, Colorado Springs Stock Exchange. 


I, Initial. 


X, Includes extra. 
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NEW MACHINERY 
AND INVENTIONS 


a 
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Traction Wheels for Railroad- 
Type Steam Shovels 


The Osgood Company, Marion, Ohio, 
has recently placed on the market rail- 
road-type steam shovels equipped with 
traction wheels. Giant traction wheels 
were designed that measure 6 ft. in 
diameter and have a face of 36 in. on 
the front or drive wheels and 30 in. on 
the rear wheels. The front wheels are 
used as drivers and power is delivered 
through a series of gears from the 
powerful hoisting engines on the shovel. 
Steering is accomplished by turning the 
rear wheels by means of a screw shaft 
and traveling nut. The nut, to which 
is attached the axle tongue, moves along 
the screw shaft, slewing the rear axle 
and wheels in the direction desired. The 
screw shaft is operated by a separate 
reversible steering engine mounted 
above deck alongside the boiler, out of 
the way yet readily accessible. Re- 
versing the engine causes traveling nut 
to move in the opposite direction. The 
engine is controlled and steering ac- 
complished by means of a single lever 
from the engineer’s position in the for- 
ward end of the cab. 

The advantages claimed for traction 
wheels over railroad trucks for large 
railroad-type steam shovels, briefly 
summarized, are: greater mobility of 
machine, elimination of pit crew, easier 
accessibility to face of excavation, 
elimination of tracks and reduction of 
side strains and racking to the machine 
in general. Traction wheels also have 
a decided advantage over any other 
type of mounting in that the traction 
wheels are much less complicated, sim- 
pler to operate and have a much lower 
upkeep cost. 

A large stone company near Chicago 
has just installed an Osgood 73—33- 
cu.yd. traction shovel for use in the 
quarry. The pit is about 80 ft. deep 
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and is reached by a very steep incline. 
To get the new machine into the pit 
would ordinarily be quite a problem, but 
when equipped with traction wheels the 
problem was much simplified. With 
boom up and dipper and handle in 
place the shovel was backed down the 
steep declivity under its own power 
without difficulty. 

Shortly after this shovel had been 
placed in operation a cut of loaded 
dump cars was derailed when some dis- 
tance from the shovel and on the way 
to the incline hoist. The traction shovel 
was thrown into gear, run down to the 
cars, a chain hooked over the dipper 
teeth and around the cars. In a few 
minutes the train was rerailed and on 
its way to the hoist, while the shovel 
went back to the rock face ready for 
work. It would have been necessary 
to unload the cars to rerail them by 
hand, and then reload them. While this 
was being done the shovel and other 
cars would have been standing idle if 
the ready mobility of the shovel had 
not saved the day. The shovel has also 
been used about the quarry for handling 
boilers and other heavy machinery that 
would require the services of a loco- 
motive crane. 


A Shaft Oiler Which Is Easy 
To Operate 


The fact that shafting is difficult to 
oil is one reason which keeps it from 
getting the attention which it needs. 
The device described here makes it pos- 
sible to oil shafts with ease from a posi- 
tion on the floor by turning a wing nut 
with a stick. Besides avoiding acci- 
dents it saves time which would be 
spent in dragging a step ladder around 
and stopping to set it up every few 
minutes. 

The device has two principal parts, a 
cylinder containing oil and a displacing 
plunger. An iron suspension rod holds 
the device in position at one side of a 
shaft hanger. The oil displacing plun- 
ger is mounted on an upright and oper- 
ated by a traversing screw running in 





6-cu.yd. railroad-type steam shovel in a quarry in Pennsylvania 
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Oiling device for line shafts 


lugs which are cast with the two parts 
of the oiler. At the bottom of this 
screw a wing nut is provided, which 
may be engaged by a socket on the end 
of a pole sufficiently long so that the 
oiler may be manipulated from the floor. 

From the upper part of the oil con- 
tainer two tubes run to oil holes on 
either side of the bearing. One turn of 
the wing nut on the traversing screw 
by means of the pole forces sufficient 
oil into the shaft bearing. The con- 
tainer holds enough oil to last a year. 
This oiler is manufactured by the Ricker 
Manufacturing Co., 239 North Water 
St., Rochester, N. Y. 


Lisolacemerry 
plunger 








Sketch of oiling device 
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INDUSTRIAL NOTES 


_———<—$$_——$—$< =e 
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Recently the Western Machinery Co. 
acquired, by purchase, the real estate, 
buildings, machine tools, patterns, 
drawings, and other equipment of the 
Fulton Engine Works, of Los Angeles. 
The Fulton Engine Works has been the 
largest manufacturer of mining and 
power and contractors’ hoisting equip- 
ment on the Pacific Coast for many 
years. By acquisition of this prop- 
erty the Western Machinery Co., manu- 
facturers of gas and Diesel engines, will 
be enabled to increase its production 
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and also extend its lines of manufac- 
ture. Hoists heretofore manufactured 
by both companies will be developed 
into a complete line of hoisting equip- 
ment. Plans are now being made for 
the alteration of the present buildings 
and the addition of others, which will 
make the plant more modern. 


The W. S. Tyler Co., of Cleveland, 
Ohio, manufacturers of woven wire 
screen and screening equipment, have 
moved their New York office to the 
Park-Lexington Building, 247 Park 
Avenue. 


The Webster Manufacturing Co. of 
Chicago announces the appointment of 
Robert T. Pierce as manager of its New 
York sales office at 90 West St. He 
succeeds the late Glen N. Porter, who 
died March 31 of this year. 


D. Earl Dunn, until recently in 
charge of mining equipment in the sales 
and promotion department of the Inger- 
soll-Rand Co. of New York and well 
known as former secretary of the Tech- 
nical Publicity Association of New 
York, has recently been appointed as- 
sistant manager of the California 
Equipment & Supply Co., 205-207 
North Los Angeles St., Los Angeles, 
Calif. 


Realizing that the marking of gears 
means the elimination of a great deal of 
trouble, the William Ganschow Co., of 
Chicago, Ill., pioneers in the cut gear 
field, have adopted the practice of mark- 
ing on each gear not only their trade 
mark, but also a production number 
upon which the gear was manufacc- 
tured and the date of its manufacture. 


The Connecticut Blower Corporation, 
Hartford, Conn., has been incorporated 
under the laws of Delaware with capital 
of $250,000. M. E. Keeney is president, 
C. H. Keeney, treasurer, and C. E. 
Keeney, secretary. It has taken over 
the International Blower Co. and the 
Hartford Sheet Metal Works. The 
products manufactured and _ installed 
are of a large variety, such as blowers 
and exhaust fans, blower systems of 
all kinds, dust collecting systems, ex- 
haust systems, and ventilating systems. 
The plant of the International Blower 
Co. will be utilized until fall at which 
time a considerably larger plant will 
be occupied. 


The Roller-Smith Co., 233 Broadway, 
New York, announces the appointment 
of H. D. Baker, 525 Woodward Ave., 
Detroit, Mich., as its representative in 
Michigan. Mr. Baker will handle the 
Roller-Smith Company’s lines of instru- 
ments, circuit breakers and radio ap- 
paratus in that territory. 


The American Welding Society has 
just issued an outline of a course for 
the training of oxy-acetylene welders. 
This report was prepared by a commit- 
tee and combines the experience of ex- 
perts of the Federal Board of Voca- 
tional Education, the American Welding 
Society and the National Research 
Council. For the information of the 


person who is selecting candidates, the 
text includes a discussion of the qualifi- 
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cations which the candidates for train- 
ing should possess. For the informa- 
tion of the instructor, the text includes 
the fundamentals in gas welding, to- 
gether with a detailed ement of 
content, classified under typ .{ welding 
jobs arranged in the order of difficulty. 
Copies may be secured from the Ameri- 
can Welding Society, 29 West 39th St., 
New York City. 


The Link-Belt Co., of Chicago, has 
adopted the policy of establishing an- 
nual “Sales Schools” for the new mem- 
bers of its sales force. The most re- 
cent of these classes was held at the 
Link-Belt Indianapolis factory, June 
4,5 and 6. The salesmen, eighteen in 
number, came from the Detroit, Pitts- 
burgh, Toronto, Chicago, Boston, New 
York, Kansas City, St. Louis, and 
Dallas offices. This school permits the 
men to see and inspect the various 
malleable and steel chain manufactories 
and to meet the officers and department 
heads of the plants. The interchange 
of ideas among the men themselves, 
coming as they do from such widely 
separated points, also makes for better 
feeling, fraternity, and a dissemination 
of valuable sales information. 


The Elk Manufacturing Co., of New 
York, has been taken over by the Elk 
Machine Tool Corporation with in- 
creased capitalization. The new com- 
pany will continue to manufacture and 
sell all the precision tools formerly 
made by the Elk Manufacturing Co., 
under the Elkin patents. It will be 
situated July 15 in its new plant at 243 
West 17th St., New York, which is be- 
ing equipped for quantity production 
of high-grade precision tools, and will 
have direct representatives © and 
branches in about twenty-five cities of 
the United States. 


At the meeting held in Pittsburgh, 
Pa., on June 16 by the five companies 
forming the Electric Steel Founders’ 
Research Group the following standard 
trade practices were adopted: 

1. Suitable pattern equipment for 
economical molding shall be furnished 
by customer. 

2. The foundry will not be respon- 
sible for corrections of pattern equip- 
ment to blueprint, except when such 
equipment is made for the customer 
under the supervision of the foundry. 

3. Repairs on pattern equipment shall 
be paid for by the customer, except 
when occasioned by carelessness on the 
part of the foundry. 

4, Patterns must have distinctive 
colors to identify separately the core- 
prints, machined surfaces, and rough 
casting. 

5. All patterns, coreboxes, and loose 
pieces thereof must be properly num- 
bered for identification. 

6. All transportation charges on pat- 
tern equipment to and from foundry, 
shall be paid by the customer. 

7. The foundry will not carry insur- 
ance on customers’ pattern equipment. 

8. Free replacement will be made of 
defective castings, if reported and re- 
turned to foundry within a reasonable 
time. 

9. The foundry will not be respon- 
sible for any expense on defective cast- 
ings incurred by the customer. 
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10. The customer will be charged 
with the cost of molds and cores dis- 
carded by the foundry, due to change in 
patterns or coreboxes. 

The increased volume of steel busi- 
ness is reflected in the construction pro- 
gram of the Carnegie Steel Co., at 
their Munhall, Pa., plant. Eight new 
834-hp. Stirling boilers and eight New 
Mode! Westinghouse underfeed stokers 
will supply steam for steel production. 
The gradual increase in the steel busi- 
ness is reflected in the fact that this 
contract is the twelfth repeat order 
of this plant for Westinghouse stokers. 
The new stoking equipment includes 
steam power refuse dumping mecha- 
nisms, non-clinkering extension side- 
wall tuyeres and automatic secondary 
ram fuel bed control adjusting mecha- 
nisms. Engberg vertical steam engines 
will drive forced draft fans. This plant 
uses Pittsburgh coal. 


?} TRADE CATALOGS 


Ce ie ee 
s 
SOKSSSSSCSSSES STE SSSSLS SET HST SUCHOSHSTCEU STU SS SUSE TESEEESSESS: 


The Westinghouse Supply Catalog, 
which is generally regarded as an 
encyclopedia of things electrical, is now 
being distributed. This issue for 1923- 
24 replaces and supersedes all cat- 
alogs issued heretofore on electrical 
supplies by the company. In appear- 
ance it is quite similar to its pred- 
ecessor. Close observation, however, 
shows that the new issue presents a 
wider variety of apparatus than any 
catalog heretofore issued by Westing- 
house. All sections have been com- 
pletely revised and some rearranged, 
which greatly facilitates the ordering 
of equipment. 

The catalog contains 1,300 pages 
and is indexed according to subjects and 
to sections, and also has a style num- 
ber and a thumb index. In addition, 
a new feature—a classified index—has 
been added to the introductory section 
under the title “How this catalog 
serves.” Here is listed apparatus of 
particular interest to central stations, 


electric railways, industrial plants, 
mines, contractor-dealers, and archi- 
tects. 


The opening is announced of a new 
Westinghouse plant at Homewood, Pa., 
which will be devoted exclusively to the 
manufacture of repairs and renewal 
parts for Westinghouse apparatus in 
service but of design no longer strictly 
standard. A complete list of all West- 
inghouse sales office, agent jobbers’ 
warehouses, and service repair shops is 
also given, together with several illus- 
trations of new combination sales, serv- 
ice and warehouse buildings either 
recently built or now in course of 
construction. 


Refractories—Fire brick, fire-brick 
mortar, furnace linings and other re- 
fractory products made by Laclede- 
Christy, of St. Louis, Mo., are de- 
scribed in an eight-page pamphlet just 
issued. 
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4-Ton Locomotive equipped 
to operate on 36-in. gauge 
with outside wheels. 


Designed and 
a Built Especially 
| for Iron Mines 


HE two upper illustrations 
—— q show Jeffrey 4-ton narrow 
Pane gauge locomotive. In one case 
the wheels are outside of the 
frame, being 36-in. gauge, and in 
the other case are inside the 
frame, being 24-in. gauge. All 
that is necessary is to change 
the wheels and axles. 


4-Ton Locomotive equipped 
to operate on 24-in. gauge 
with inside wheels. 


In locomotives of the type shown 
in lower illustration all electrical 
parts are protected from water 
by guards provided over wheels 
and over controller. 


Ask for further information concern- 
ing Jeffrey Locomotives for Metal, 


ian Mine and Smelter Haulage 


4-Ton Locomotive built for 
Iron Mines. Guards prevent 
water from being thrown on 
electrical parts. 


The Jeffrey Manufacturing Co. 
974-99 North Fourth Street, Columbus, Ohio 


CHICAGO NEW YORK 
858 McCormick Bldg. 2008 Hudson Terminal Bldg, 
MONTREAL, CANADA PITTSBURGH 
Power Bldg. Rea Bldg., 622 Second Ave, 
Locations of Other Jeffrey Sales Representatives: 
Cleveland, Ohio.......... 828 Nat’l City Bank Bldg. 
CHOrIONER. W.. Vaiss oo is 60h 25% 914 Kanawha Street 
Scranton, Pa........ 518 Union National Bank Bldg. 
St. Louis, Mo.... 2.2... cece eeeee 616 Pontiac Bldg, 
RE PIII a6 65.555, 5 win S's cede oe eRe 455 Book Bldg. 
PEUWEAINS. WUE owes hacker esd acted M. & M. Bidg. 
PT so 6 Sb Se ae ocean 141 Milk Street 
DOO I 6 65s 5 CoS eaeees 1715 Wazee Street 
pe | a a H. W. Hellman Bidg, 


JEFFREY 
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A Message from the | 
Commanding General | 


ENERAL Specifications, Commanding General on the Scraper- i 
Mining Front, submits for the consideration of the whole army 
of Miners and Mining Men, Everywhere, the following: I 


Model 300 Turbro Waughoist 


General Specifications 


vength. ea er cies ata Lia Soca aed 3 36 or ing speed at maximum load, one 
i inches... cesar a eee 4 i a tiered ice 
Height, — ncn peer meres Ox Y-inch rope emia feet, both drums...... 775 
Brame length och ARG Ale net ln, chen cme 
Horsepower, average for ‘all loada.....- 10 Weight, pounds, boxed for shipment.......... 593 
Vertical lifting capacity, lbs., at 50 lbs. air 2200 Hose recommended g.csso. oss a2n-2s 0 l-inch 


WITH Model 300 Turbro Waughoist on the job, victory in your under- 
ground mining battles is easily had. Further details concerning this 
remarkable new machine are contained in the 300 bulletin. Ask the 
nearest Waugh branch office for your copy today. 


AE \ Yee wk ri anna CHUCTH ©. 


Denver, Colorado 
Rock Drills, Drill Steel Sharpeners and Hole Punchers, Portable Hoists 





San Francisco St. Louis Joplin Lima New York Melbourne 

Scranton Seattle Wallace Santiago Houghton Mexico City 

El Paso Duluth Salt Lake City Butte Birmingham Pottsville 
Pittsburgh 


Canadian Rock Drill Company, Limited 


Sole Agents in Canada 4 
Montreal, Quebec Cobalt, Ont. Nelson, B.C. Vancouver, B.C. 


The Denver Rock Drill & Machinery Company, Limited 


Sole Agents in South Africa and Rhodesia | 
Southern Life Building, Johannesburg, Transvaal, South Africa. 


Andrews & George Company, Sole Agents in Japan, Tokyo, ious | 
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Venus of Milo 


— discovered by chance, is ac- 
corded the supreme honor of the 
perfect work of art. 


PERFECT 
DOUBLE CRIMPED 
WIRE CLOTH 


and 


REK-TANG 
SCREENS 


were not discovered by chance, but 
developed through 60 years of ex- 
perience in the mining and metal- 
lurgical fields. They are accorded 
the highest honors wherever ex- 
perienced users know them. Send 
for the “Perfect” Book. 


The Ludlow-Saylor Wire Co. 
St. Louis, Mo. 
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Is pure and adequate water supply a problem 
at your mine or mining community? If so, 
this report will interest you. 


More Water 
for Ogden 


Thirty-four wells in the gravel floor of Ogden 
Canyon supply water to Ogden, Utah. A year 


SULLIVAN 


in eight wells, with two Sullivan Air Compressors, (14 
x 10 “WG-6” Motor-driven) to run them. When 
Sullivan Equipment was installed, the output rose from 
an average of 180 G.P.M. to 500 gallons per minute. 
(Six-inch wells.) 


And this increased flow has been maintained whenever 
required. 
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ago, facing a constanly increasing demand for 
water, the city installed the 


AIR LIFT 


28 wells in all are now fitted with Sullivan Air Lifts, and 
three more Sullivan Compressors have been installed. 


Sullivan Air Lift Engineers study the well and water 
strata first. Then fit an installation to the local condi- 
tions, which will secure the best possible results for the 
purchaser. 


Ask for Air Lift Bulletin 271G 


COMPRESSORS AIR LIFT 


DOMESTIC 
SALES OFFICES 
Birmingham, Boston, 
Butte, Claremont, 
N. H., Cleveland, Dal- 
las, Denver, Duluth, 


El Paso, Huntington, 
W. Va., Joplin, Jun- 
eau, Knoxville, New 
York, Pittsburgh, 
St. Louis, Salt Lake, 
San Francisco 


—— 126 So.Michigan Ave. Chicago. 





DIAMOND DRILLS SHARPENERS FORGES 
FORGE HAMMERS COAL CUTTERS ROCK DRILLS DRILLING CONTRACTORS FOREIGN 


SALES OFFICES 


Algiers. Brussels, 
Calcutta, Christiania, 
Durban, Natal, Hava- 
na, Lima, London, 
Madrid, Mexico City, 
Paris, San Juan, San- 
tiago, Shanghai, Syd- 
ney, N.S. W., Tokyo, 


MACHINERY COMPANY Toronto, Tunis, 


Turin, Vancouver 
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Allis-Chalmers Style “N” 
GYRATORY CRUSHER 


THE FOLLOWING ADVANTAGES 
SHOULD BE CONSIDERED 


1—Less Friction than so-called low 
down or short frame _ crushers. 


2—Horsepower reduced to a mini- 
mum, through the use of cut 
steel gears, and forced lubrica- 
tion. 





3—Greater discharge opening and 
stronger construction. 


4—Machine can be made either 
regular drive, right hand or left 
hand by simply locating the 
bearing in the proper opening. 


minal 
a sean 


5—The lubrication is of the sim- 
plest and the most positive de- 
sign. 


6—Larger diameter shaft with 50% 
greater strength. 


7—The_ reduction of installation 
height of 16% of the present 
gyratory crushers. . 


8—Improved hopper design. 
9—Dust proof. 


WRITE FOR FURTHER 
INFORMATION 





CF EET cme RST 
ALLIS-CHALMERS ALLIS -CHALMERS 
PRODUCTS eye as PRODUCTS 
me Machinery Zs Ye 5 r aha lb Flour and Saw Mill Machinery 
team Turbines = , Power T: ission Machinery 
ana Eneines MA aL. U ¢ TU R I Ni G Cc a /M PA NY Pumping Easines-Connsiugal Pence 
as an ngines . x 
Hydraulic Turbines ee ond Electric Hoists 

Crushing and Cement Air Compressors - Air Brakes 


A city MILWAUKEE, WISCONSIN, U.S. RR” 
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They demonstrate the economy 
of single-lift pumping 


Prescott-Menominee Duplex mine pumps are buz/t for 
the heavy duty of single-lift pumping, for even the 
deepest mines. They demonstrate that the single-lift 
principle in draining very deep mines is not only 
practical, but also by far the most efficient and most 





ae 
BE economical method. 
3 One operater recently reported a saving of $16,800.00 
per year on labor alone as a result of installing 
ie Prescott-Menominee Pumps, with single-lift pumping. 
ee Instead of four pumping crews, now only one is re- 
ay i 
, quired. In addition, there has also been a tremendous 
’ 2 saving in power, cost of pumping equipment, etc. 
sz | or ies 
ws Prescott-Menominee Pumps are in use at many of the 
ue" country’s largest mines, where pumping conditions are 
Se most difficult. Some of these pumps have capacities 
ne of 5000 gallons a minute, others are pumping from 
one a 
t depths as low as 2500 feet. 
a Put your pumping problem up to the Prescott Company 
ae engineers. The results of years of experience and con- 
oat tact with mine drainage problems is at the service of 
Ma any mine man. 
Prescott-Menominee ait 

Vertical Triplex Pumps a 

will handle your smaller oe 

lifts with real efficiency, ae The Prescott Company 

and dependability. Ae Fred. M. Prescott, President 
bad Menominee, Michigan 








| 
TELSMITH 
REDUCTION 
CRUSHER— 


A NO-WORRY 
RE-CRUSHER 









































































































The Telsmith Reduction Crusher needs no coddling. Put a 
steel hopper over it, as shown in the picture. Open up the bin gate; 
fill up the hopper and keep it full. The Telsmith Re-crusher takes a 
gravity flow of coarse rock. No hand or mechanical feeding is neces- 
sary. The machine does its best work when choke-fed. Just keep 
the bolts tight; change the oil once a week and read the oil temper- 
ature every hour. With a clean feed of economical size, the Telsmith 
Reduction Crusher requires no other attention. 


No electro-magnetic protection is necessary. The machine is 
a brute for strength—about 80 per cent steel. Very little fly-wheel 
effect is developed. The main parts—frame, crown and central 
shaft are guaranteed against breakage by drill-steel, hammerheads, 
etc. Tramp iron may be released by loosening up the main frame 


bolts. 

Have you ever operated a re-crusher that you could bank on 
—one that you could forget about? It’s a pleasant sensation, which 
only Telsmith can inspire. Try it! Glad to send you Bulletin No. 
2F1 (Telsmith Reduction Crusher) or Catalog No. 168 (Telsmith 
Primary Breaker). 


SMITH ENGINEERING 
WORKS "iitSstiee tie” 
‘Church St, 806 Otls Bide, 110. W. Park Way, N.S. G.R. Mueller Co, 


Cc hic yi. New York City Philadelphia Pa. aa oe Birmingham, Ala. 
“ U ~nacaaele es = Boston Bidg., Salt Lake Hardware Co., 625 Market 617 ye ys mete. 
. Paul, Min Denver, Colo. Salt Lake City, Utah San ous Calif. Los Angeles, Cali 
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There is built into every Class “ER” Compressor 
the ruggedness and reliability so essential to the small 
mine or prospector requiring air for one or two rock 
drills. It is a compressor which can be installed in 
isolated places with the assurance that it will do its 
work steadily, with minimum mechanical troubles 
and attendance. 


This dependability is not secured at the expense of 
operating efficiency. With a Class “ER” Compressor 
your air power is furnished to the drills at the /owest 
cost per cubic foot actually delivered. 


Among the features of Class “ER” construction are: 
Ingersoll-Rand Plate Valves, Removable Bearings, 
Automatic Regulation, Enclosed Construction, and 
Automatic Lubrication. These compressors can be 
furnishéd for either long or short belt drive. 


Bulletin No. 3430 


INGERSOLL-RAND COMPANY 
11 Broadway, New York 


Offices in all principal domestic and foreign cities 


For Canada refer Canadian Ingersoll-Rand Co. Limited 
260 St. James St., Montreal 


Ingersoll-Rand 
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asset ENDURINGLY EFFICIENN _—_ 


For severe duty specify the— 


E designed this pump to meet NDER these circumstances 
the hypercritical demands of we could not stop short of our 
mining men, knowing full well best efforts, and we know So pos- 
that if it would please them tively that the Superpump will 
it could not fail to pass any other make good that we guarantee it 
test. unreservedly in every particular. 


TRIPLEX—QUINTUPLEX—VERTICAL—HORIZONTAL 


See Bulletin 101P 


P22 AY LO 


EMGINEERING AND MFG. CO. 
ALLENTOWN, PA. 


NEW YORK PITTSBURGH LOS ANGELES SEATTLE SALT LAKE CITY LAREDO, TEXAS 
30 Church St. 1203 Fulton Bldg, 1415 Fisher Bldg. I. W. Hellman Bldg. 815 Alaska Bldg. 101 W. 2nd South St. 


1806 Farragut Ave. 
TIMMINS, ONTARIO, CANADA, Moore Block 
Export Department, 104 Pear! Street, New York City—Cable Address “‘Forsaltra”’ 
International Machy. Co., Santiago, Chile W. R. Grace & Co., Lima, Peru International Machy. Co., Rio de Janeiro, Erazil 
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| After all—what users say counts most! 












A Texas Transportation and j 
Shipping Company writes— / 

“This machine (N SO2 C-P Oil Engine 

Driven Air Compressor) has discharged 

air at as high a pressure as 115 1bs., which 


The type of compressor referred to in the extracts 
of user testimonials is illustrated below. (Yet it is 
but one of over 500 types and sizes embodied in the 
entire C-P line 


indubitably substantiates ycur claims and f It supplies a complete air compressing plant in one 
establishes the fact that your rating is not j unit. Power and air cylinders are direct connected 
high -n-ugh ” / The unit operates dependably and economically 
on low cost fuel oils Adaptable in battenes to large 


air power requirements, 


A California Gold Mining Company states — 
“This compressor (N-SO2 C-P Oil Engine 
Driven Air Compressor) has proven highly 
efficient. The fuel consumption of 27 gravity 
oil, and maintenance costs have been very 
low. Regulating adjustments are very sim- 
ple, and require only ordinary attention.” 


Stationary, skid and truck. mounted types are built 
in several sizes. Ask for Bulletin 607 




















An Arizona Copper Company reports— 


“For economy, efficiency and maintenance, 
your 300 ft. Semi-Diesel Direct Connected Air 
Compressor, which we have used for over 

one year, is all that could be desired.” 


» Another Mining Company advises— 


“During the 14 months this machine (C-P 

Oil Engine Driven Air Compressor) has 
been in continuous operation, it has given 
entire satisfaction. It is economical with fuel 
and oil, is efficient, and the cost of main- 
tenance has been nil.” 





J 


TZ 


UY a Chicago Pneumatic Air 
Compressor like you hire men 
—on past performance. 


Ascertain where C-P Compressors, 
operating under conditions similar to 
yours, are installed. Find out how long 
and how well they have operated. 


Ask about Simplates—the original 
concentric-disc independent plate 
valve. 


Question users about other C-P fea- 
tures such as automatic regulation, lu- 
brication and liberal bearing surfaces. 


And from this information sum up 
what the installation of C-P Compres- 
sors in your plant means in operating 
economy and serviceability. 


Carefully compare this data with 
what C-P Engineers have told you 
about C-P features. Check such data 
with your ideals of what a compressor 
should be and do. 


Then you'll find a compressor that 
meets the most exacting specifications. 


Let us aid you in following these 
suggestions by supplying the names 
of C-P users and instructive bulletin, 


Chicago Pneumatic Tool Company 


Chicago Pneumatic Building + 6 East 44th Street + NewYork 


Sales and*Service Branches all over the World 


JopLiN *MINNEAPOLIS *PHILADELPHIA RICHMOND *#SEATTLE BARCELONA BRUuSS'1S CHRISTIANIA =HONOLULU 
‘PRANKLIN @Los ANGELES #New ORLEANS *PITTSBURGH SALT LAKE Crty #Sr. Louis *BERLIN BUENOS AIRES #FRASERBURGH JOHANNESBURG 
aNew York #®PORTLAND ®SAN Bombay Capiz HAVANA LisBON MILAN Paris 


VANCOUVER 
WINNIPEG 


c-103 


eBmaaNnchAM #CHICACO 
@BOSTON @CINCINNATI 


eDernorr = ERIE *#LONDON *#MONTREAL SEOUL 
MADRID OSAKA Toxyo 
TORONTO 


BUFFALO ®CLEVELAND ELPASO. HOUSTON 


BOYER PNEUMATIC HAMMERS ::LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 


CHICAGO PNEUMATIC AIR COMPRESSORS ::-VACUUM PUMPS -:PNEUMATIC HOISTS, 
_GIANT OIL AND GAS ENGINES | — ROCK DRILLS -- COAL DRILLS | 





Pan eaE: see eee Ace ee 


CHICAGO 


The Compressor with 


eee nan nen sate memes ee ene, 





the Simplate Valve 
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Pays for itself with 
BIPM LAMA) 


(a) Lower Cost PerTon 
(2) Lower Construction Cost 
() Lower Maintenance Cost 
(4) LowerLabor Cost 


SYMONS 


Vertical 
Disc Crushers 


IRST cost is irrelevant in 
equipment that is to endure. 
It is the cost of operation and 
maintenance over a period of 
years, that determines true cost. 


SYMONS 
DISC CRUSHERS 


pay a dividend in greater profit 
from the time of installation. 
We will gladly explain in detail. 


Manufactured and sold by 


CHALMERS & WILLIAMS, INC. 


1400 ARNOLD STREET, CHICAGO HEIGHTS, ILL. = ser ——s 


at 
Leading Trade Canter 
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Other 
Vulcan Equipment 


Steam Locomotives 

Gasoline Locomotives 

Rotary Kilns, Dryers, 
Coolers and Roasters 

Mine Ventilating Fans 

Cages and Skips 

Sheave Wheels 

Corliss Engines 

Coal Crushers and Rolls 

Gray Iron Castings 

Open Hearth Steel 
Castings 

Gears, Moulded and Cut 
Teeth 

Special Machinery 





Exceeding expectations 
by 500 tons per hour! 


The original specifications at No. 6 Shaft of the Cambria Steel Com- 
pany’s Mine at Rosedale called for equipment to handle 750 tons of coal 
per hour. The delay allowed for dumping and loading was 10 to 12 
seconds. 


This capacity has now been increased to 1,250 tons per hour. 


It is a 1000 h.p. Vulcan Hoist with a double cylindro-conical drum; 
completely equipped with safety devices. The hoisting is done in balance; 
total travel of rope 350 feet. 


Full particulars on this and other electric and steam hoist installations in many 
parts of the country supplied upon request 


VULCAN IRON WORKS 


Established 1849 
1733 Main Street, Wilkes-Barre, Pa. 


VULCAN... Zu: 





HOISTS 








16 


DISTINCTIVE 


x. 


FEATURES 


High efficiency and ca- 
pacity constantly main- 
tained. 


. Wearing parts very 


heavy, requiring min- 
imum of changes. 


. Wearing parts. easily 


changed in less than 
ten munutes. 


4. Wearing parts made of 


our special iron. 


. Operates successfully 


against unusually high 
heads. 


. No stuffing box 


troubles. 


. Requires no clear high 


pressure water. 


. Can run idle without 


damage. 


. Shaft not subject to 


wear. 


. No bearing troubles. 
. Delivers a continuous, 


uniform stream. 


. No excessive peak 


loads. 


3. Built for heavy duty. 








. Requires practically no 


attention. 


. Reduces operating 
costs. 
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HE above letter from the concentrator 

superintendent of this bonanza property in 
California echoes the sentiment of all Wilfley 
pump users. 


The Wilfley pump has been and is a success 
wherever it has been installed—that’s why a large 
proportion of our business is repeat order business. 


We can’t build ali the centrifugal sand pumps in 
the world but we can and do build the best of them. 
Let us send you a complete description. 


A. R. WILFLEY & SONS 
2763 Blake Street, Denver, Colo., U.S. A. 


FLEY CENTRIFUGAL stsp 


PATENTED 
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How the. Banner Floats 


T THE Banner _Mines Com- THEY found that this interesting 
pany’s Mill, Philipsburg, Mon- problem could only be solved effi- 
tana, they had a selective flotation ciently with a Brown Flotation 


problem in which it was necessary to . . 
float out the gold-bearing sulphides Mastune Accordingly, — four- 
and drop the iron sulphides. To do cell Brown was installed since which 


this, a light froth having an affinity time it has been treating 40 tons of 
for that portion of the ores carry- g0ld-bearing pyrite daily, with the 
ing the values was required. following result: 


























Crude Or2 60% FeS&2 










Ratio of Concentration............... 6.5 to 1 
Recovery of Values..................... 90% to 94% 
Weer Gate 80 mesh 
Dilution of Feed_........................... 5 tol 


THE explanation of Brown success ore today and we’ll be glad to 
in selective flotation is simple—lots demonstrate Brown selective flota- 
of air, a brittle froth, and the froth tion for you and at the same time 
put on top of the pulp where it point the way to larger profits in 
belongs. Send us a sample of your your mill. 


Russi) Reilly eae 


eT Cer Nella 


WPT ele Vm eels be) 


aa —— ~DENVER,COLO.-"™ erecta 
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What Combination 
Do You Want? 


WEDGE ROASTING FURNACES 


of various special designs are built for 
accomplishing two or more operations 
in the same unit, such as— 


—Drying and Preheating 

— Drying, Heating and Cooling 
—Drying and Desulphurizing 
—Preheating and Reducing 
—Muffle-heating and Direct-firing 


—Partial Desulphurizing for gas production, , 
then Dead-roasting. 


Our new Catalog F-1 will explain some 
of the construction features that make 
the above combinations possible. 


Bethlehem Foundry & Machine Company 
Wedge Furnace Department 


Bethlehem, Pennsylvania 
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Efficient Power Transmission 
at the Engels Copper Co., Engels, Calif. 









Efficient, reliable transmission of power means more than 
elimination of trouble; it really means increased production. 
Uninterrupted operation of blowers, grinders and convey- 
ors reflects itself in the output records of the mill. 


That’s why, after experience with many types of trans- 
mission, the Engels Copper Company determined upon 


LINK-BELT COMPANY 
910 S. MICHIGAN AVENUE. CHICAGO 


Please send postpaid — Link-Belt Silent 
Chain Data Book No. 125. 


using Link-Belt Silent Chain in their mill four years ago. = 

Send for Data Book No. 125—a handbook on silent chain oon 

practice. Return the coupon. a 
Town_ 


et = oo oe 
Tape eT 


LINK-BELT COMPANY oun 
CHICAGO—300 W. Pershing Road ST. LOUIS—Central Nat’! Bank Bldg. oe il es ss i ss a ii a _ 
DENVER—Lindrooth, Shubart & Co., Boston Bldg. SAN FRANCISCO—168 Second St. 


LINK- 


SILENT CHAIN 





RETURN THIS COUPON 


185 
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They All Have 


ALASKA GASTINEAU MINING CO., 


Thane, Alaska. *- 
AMERICAN ZINC CO. OF TENNESSEE, 
Mascot, Tenn. 


AMERICAN ZINC LEAD & SMELTING CO., 
Granby, Mo. 


BRADEN COPPER CO., ae 
Chile, South America. 
BUTTE & SUPERIOR MINING CO., 
Butte, Montana. 
CERRO DE PASCO MINING CO., 
Peru, South America. 


CHINO COPPER CO., 
Hurley, New Mexico. 
CHILE EXPLORATION CO., 
Chile, South America 
DUCKTOWN COPPER, SULPHUR & IRON CO., 

Isabella, Tenn. 


FEDERAL MINING & SMELTING CO., 


HECLA MINING CO Frisco, Idaho. 
MINING CO., Burke, Idaho. In every one of the plants listed 
MESABI IRON CO. 


Babbit, Minn. above the entire roll equipment is 
ee Worthington. Evidently the Garfield 
ee | lila rolls built at the Worthington Power 
ee ee Lark, Utah. and Mining Works are regarded with 
eT ai ia some respect by those who install ore 


SUCCESS MINING CO., ° 
: Sunset, Idaho. reduction plants. 
TIMBER BUTTE MILLING CO., 
Butte, Montana. 


UTAH COPPER CoO., 
Mayma & Arthur Plants, Garfield, Utah. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 


Alo) TeclieMaen 
ig Bay Ewa8 
tae 


W-195.8 


WORTH INGTON 


Deane Works, Holyoke, Mass. i ae Se Gas a Works, Cudahy, Wis. 
Blake & Knowles Works — ae y SN : wr Power & Mining Works 
East Cambridge, Mass. <a 3 Foal » Ee ES ee cs Cudahy, Wis. 


= ie me] SS 
larrison, N. : f ZA : m TK 
2 N. J. DS . A ; RNS : Buffalo, N. Y. 












June 30, 1923 Engineering and Mining Journal-Press 21 


Buchanan Shafts 


fit their bearings— 
























The above photo shows the eccentric shaft for a 
Buchanan Type “C”’ Crusher in the lathe, already 
rough-finished to within \% of an inch. It is about 
to be turned to a polished finish of 1/1000 of an 
inch accuracy! 








ALL- STEEL 


CRUSHERS 


An ounce of attention to fit and finish before the employed. ‘This reduces the pressure per square 
crusher is set up is worth pounds of adjustments inch on all bearings, prevents heating, rapid wear, 
afterwards. 


reduces friction and saves on lubricants. 
The eccentric shaft in Buchanan Type ‘“C” Crushers 


never runs hot or tight in the bearings. It is hand- Send for these BULLETINS 
finished and polished to greater than hairbreadth 

accuracy. It FITS the crusher shaft bearings. It Bulletin 10 fully describes and illustrates Type “C” 
continues to fit them even when they are replaced Crushers; made in sizes up to 66 in. x 84 in. Bulletin 
(bearings are readily interchangeable.) No. 9—type “B” Crushers. Bulletin No. 13—type 
Buchanan Eccentric Shafts are always of large “C” Crushing Rolls. Copies of these bulletins 
diameters and a long throw of eccentric is always promptly upon request, 


C. G. BUCHANAN CO., Inc. 
West and Cedar Sts., New York City, N. Y. 


Crushers—Crushing Rolls—Complete Crushing Plants 





Every mine operator knows the wis- 
dom of keeping hoisting cables in 
proper condition. 


Resocketing or reclamping at 
regular intervals is imperative. The 
simplest, quickest, most effective 
way of cutting such cables is the 
Oxweld torch. 


The fact that the cutting flame 
must penetrate so many separate 
strands makes little difference—in 
fact, one operator in timing this ap- 
plication of the oxy-acetylene pro- 
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Severing Steel Cables 








ny tier: 
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cess found it required only two 
minutes to slice through a cable 2"! 
in diameter! 


This wonderful process is pointing 
the way to greater efficiency wherever 
metal is used; cutting or welding it is 
reducing scrap heaps, avoiding costly 
delays, speeding production. 


Oxweld Resident Engineers in more 
than fifty cities will gladly help with 
your welding and cutting problems. 
Write for illustrated book ‘‘Oxweld 
Can Do It”’. 


OXWELD ACETYLENE COMPANY 


Newark, N. J. * 





WELDING AND 


Chicago » 


CUTTING 


San Francisco 








APPARATUS 








World’s Largest Manufacturers of Welding and Cutting Equipment 
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a New 


Engineering 
Achievement 


BYRON JACKSON IRON WORKS- INC. 


Wherever water is to be lifted 
411 Sharon Building - SAN FRANCISCO 
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After months of experiment and study, the Byron 


Jackson Iron Works has developed a design of a 


rubber lined pump,whose wearing parts will have a 
maximum life when handling abrasive substances. 
This pump is adapted to the handling of: 

Mill slimes or other material of 1 5 mesh and finer. 


Many chemical solutions which ordinarily attack 
iron, bronze and other metals, but which have no 
action on rubber. 


Chemical solutions containing more or less grit. 
These are eficiently elevated with this rubber lined 


pump. 





LOS ANGELFS VISALIA SALT LAKE CITY PORTLAND. ORE. 



























UNDISPLAYED—RATE PER WORD: 






8 cents a word, minimum charge $2.00 
Proposals, 40 cents a line an insertion, 
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POSITIONS VACANT 


POSITION open at Nevada silver mine for 
concentrator man familiar with operation 
of Deister Plat-O ruffers and _ slimers. 
Communicate with 648 Mills Building, 
San Francisco. 


POSITIONS WANTED 


FIRST aid organizer and instructor, grad- 
uate, United States Bureau of Mines and 
American Red Cross, 10 years’ experi- 
ence in first aid work, at present with 
copper corporation as first aid instructor 
and general office clerk. Desires change 
to industrial plant or mining corporation 
where entire time will be occupied with 
first aid and safety first work. Central 
American experience. No objection § to 
Mexico, Central or South America. PW- 
772, Engineering & Mining Journal-Press, 
Rialto Bldg., San Francisco, Calif. 











MINING engineer, 39 years, at present 
located in Southwest, wide experience in 
charge of large construction and mining 
operations, desires change. Power plant 
design and _ construction, shovel and 
underground coal and metal mining, 
steam and electric railway location, con- 
struction and operation. Speaks Spanish. 
PW-760, Eng. & Min. Jour.-Press, Old 
Colony Bldg., Chicago, Ill. 


MINING engineer, experienced underground 
surveying, mine and geological mapping, 
tonnage estimates and general mine engi- 


neering. Age 28, married, A.I.M.E. 
Available on two weeks notice. At pres- 
ent employed. PW-766, Eng. & Min. 


crass Old Colony Bidg., Chicago, 





SWEDISH mining geologist and engineer 
desires permanent position for prospect- 
ing and mine examination in foreign coun- 
tries. Age 27. Five years’ experience in 
geological and magnetometric surveying. 
Reply No. 274623, Gumaelius Annonce 
Bureau, Stockholm, Sweden. 





WANT a boss, mining engineer and metal- 
lurgist—A long practical training on lead 
and zinc, its deposition, metallurgy and 
marketing. A successful record as a pro- 
ducer of results, not an executive, but the 
right hand of one. Detail of qualifica- 
tions on request. PW-771, Engineering 
and Mining Journal-Press, Old Colony 
Bldg., Chicago, Ill. 





Reverberatory management. By one who 
helped improve the present practice, and 
now claims to have better improvements 
than ever. Let me show you my plans. 
Open for engagement July first. PW- 
774, Eng. & Min. Journal-Press, Rialto 
Bldg., San Francisco, Cal. 





SALESMAN WANTED 





Sales: Engineer Wanted 


By Pacific Coast manufacturer. of mining 
machinery. “Must be sufficiently familiar 
with established mining and metallurgical. 
practice to be able to recommend appa- 
ratus, prepare specifications and. esti- 
mates, and at the same time to be a com= 
petent salesman. 
mary of past experience, and salary re- 
quired. All replies confidential. SW-773, 
Engineering and Mining Journal-Press, 
Rialto Bldg., San Francisco;*Calif. 


Write, giving ages sum-- 


PITITEXININIT EXIIIIITETITIIITUIIIIL TITRE TTA 


Positions Wanted, 4 cents a word, minimum 
75 cents an insertion, payable in advance. 


Positions Vacant and all other classifications, 
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TONG 


SEARCHLIGHT SECTION 


EMPLOYMENT-BUSINESS OPPORTUNITIES- EQUIPMENT 


INFORMATION: 


Boz Numbers in care of any of our offices 
count 10 words additional in undisplayed ads. 


Discount of 10%, if one payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 





Oe 
BUSINESS OPPORTUNITIES 


Quicksilver Mine For Sale 


Has been good and profitable producer for 
many years. Furnace under construction. 
Old furnace to clean up. Price and terms 
very reasonable. Address BO-768, Eng. 
& Min. Journal-Press, Rialto Bldg., San 
Francisco, Calif 





Mica-Feldspar Mine for Sale 


Will sell or lease high grade mica mine. 
Also feldspar mine producing 65 per cent 
No. 1 pottery spar. Orders for 3 cars a 
week with easy possibility of icnrease to 
a car a day. Both mines operating and 
selling. Mica is averaging $130 a ton. 
Less than 5 miles apart; can be operated 
under one_ supervision. Blue Ridge 
Feldspar Co., Asheville, N. C. 


Zine Mine for Sale 


Zinc mine, 520 acres, fee title. 


J. C. Floyd, 
Yellville, Arkansas. 





For Sale—Tungsten Property 


(Scheelite). Four full claims (eighty acres), 
wonderful showings, Nightingale Mining 
Dist., Pershing County, Nevada. For par- 


ticular address H. B. Pratt, Fernley, Ne- 
vada. 





Batopilas, Mexico 


30 ft. silver vein, small surface values. In- 
terest for money to sink. References ex- 
changed. Inginiero, El Pino, G. Bal- 
derroma, Choix Sinaloa, Mexico. 


POU 


FOR SALE 


GOLD MINE IN 
NICARAGUA 


A large developed Gold Mine in Nicaragua 
equipped with hydro-electric Power Plant, 
80-ton Mill and Cyanide Plant. 
PRODUCED $400,000.00 
in the last few years 
Property contains 40 Claims covering 193 
acres. 
6 veins from 1,000 to 5,500 feet in length. 
Veins from a few feet to 30 feet in width. 
ATTRACTIVE TERMS FOR QUICK SALE 
should appeal to promotors and investors. 
Address “COTTAM” 
700 Tchoupitoulas, New Orleans, La. 









nnsenecceene OONeEORODOROEONEEOCONCHOeOeUeUDOnOsCeeReeeEceCeneceOeencnonereteEs 


MINERAL COLLECTION WITH EVERY 
IMPORTANT MINERAL 

125 specimens in collection, good size, each speci- 
men with label attached giving name, chemical na- 
tuve and locality. An ideal collection for a study 
and display, $28.50 delivered. Booklet of collec- 
tion gladly sent. 

I purchase beautiful 





and interesting mineral 


specimens. GEORGE 8. SCOTT 
Canadian Pacific Bldg. 
44th St. & Madison Ave., New York City 


TONGUROREOERCOCRECRRESORAOETEOSOROEOCENOROReCsEReRecReNCeCeCeceseeececnceeececucucecoececeanocsccrscersne. 


[eesnensenenencececccenscncesccccsesenoseneseecsenecconecsnsasconcccoocessecoesenenscenecesccvonccosennt, 


FOR SALE 
SILVER MINING PROPERTY 


In Austin, Nevada, consisting of approximately 
1200 acres one-half of which. are patented. Last 
owned by Austin-Manhattan Consolidated Mining 
Co. Includes .oid mines of thd MANHATTAN 
MINING CO,,. with record production of - over- 
TWENTY MILLION DOLLARS. None of the old 
mines are a 

WM, A. enn, 

, Austi Nevada © 
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DISPLAYED—RATE PER INCH: 


De Ee cS ee aw ecwase $4.50 an inch 
4 to 7 inches.. 4.30 an inch 
8 to 15 inches. 4.10 an inch 


An advertising inch is measured vertically on 
one column, 3 columns—30 inches—to a page. 
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WANTED TO BUY 


“P” DRILL 


One second-hand; also one ‘‘N’’ hydraulic 


Continental Diamond Drilling Company, 
Norman, Oklahoma. 







FUCOORORECORCOORCGOREGOEROONOCcceROCeOetL: 
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Engineers, Mining and 
Technical Men 


For Mines, Oil Companies and All 
Industrial Enterprises 


Phelps Occupational Bureaus, Inc. 
230-231 U. S. Nat’l Bank Bldg., Denver, Colo. 







MINING MACHINERY 


For Immediate Delivery 


FILTERS 


1—14-ft.x12%-ft. Portland Continuous 
Filter 


lter. 
1—12-ft.xi2-ft. Portland Continuous Filter. 
3—12-ft.x9-ft. Portland Continuous Filters. 
2—12-ft.x8-ft. Portland Continuous Filters. 
—* -ft. Portland Continuous 

er. 

1—8-ft.x4-ft. Portland Continuous Filter. 
2—No. 850 Kelly Filters. 
6—No. 450 Kelly Filters. 


THICKENERS 


2—16-in. dia. Dorr Thickeners. 
2——14-ft. dia. Dorr Thickenars. 
1—40-ft. dia. Dorr Thickener, 
mechanism. 

3—35-ft. dia. Dorr Thickeners. 
4—30-ft. dia. Dorr Thickeners. 
2—28-ft. dia. Dorr Thickeners. 
1—25-ft. dia. Dorr Thickener. 
2—24-ft. dia. Dorr Thickeners. 
2—20-ft. dia. Dorr Thickeners 
4—+4-in. Dorrco Simplex Diaphragm Pumps. 


TUBE MILLS 


2—5-ft.x22-ft. Allis-Chalmers, Steel Lined. 
1—5-ft.x14-ft. Allis-Chalmers, Silex Lined. 
1—6-ft.x12-ft. Allis-Chalmers, Silex Lined. 
= Allis-Chalmers, Silex 
ined. 
Large number of Revolving Trommels. 


BALL MILLS 


1—6-ft.x6-ft. Allis-Chalmers. 
4— 5 \& -ft.x6-ft. ee. 
1—6-ft.x16-in. 

2—5-ft.x4-ft. sea. 
1—4-ft.x4-ft. Standard—New. 
2—4-ft.x3-ft. Standard—New. 
1—3-ft.x3-ft. Standard—New. 


CRUSHERS 


2—15x24 Blake. 3—11x15 Dodge. 
1—10x20 Blake. 4— 7x11 Dodge. 
2— 9x15 Blake. 1—No. 3 Samson. 
1— 4x10 Blake. 1—7x15 Forsyth. 
1—No. 1 Gates Gyratory. 


ROLLS 


1—Set 36x16 Power & Mining Machy. Co. 
36x16 Davis. 


2—Set 30x14 Power & Mining Machy. Co. 
i—Set 27x14 McFarlane. 
4—Set 27x14 Davis. 
1—Set 27x14 Walker. 
2—Set 20x12 McFarlane. 
2—Set 20x12 Stearns-Roger. 


THE MORSE BROS. 
-MACHINERY & SUPPLY 
COMPANY 


1734 Wazee St., Denver, Colo. 


= souuoveveseooosoncovosvesesvsvescesensensoueseocnsvocecceesscevssoeueauescovescsusscnscacesuansscausvssssz 


with 1 tray 
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Surplus Mine and Mill Machinery 


and MISCELLANEOUS EQUIPMENT 


Large Surplus Stock of Machinery and Supplies 
Suitable for Mining and Construction Uses 


BALL MILLS COMPRESSORS 
2—Hardinge Ball-Pebble Mills, 8 in.x36 in. 1—Sullivan, steam, Class WA, 9 in.x10 in.x12, 
1—Rand Drill Co., steam, cross compound. 14 in.x13 in. 


FILTERS x16 in., 24 in.x24 in.x16 in. 


1—Sullivan, steam, Class WB 2, 14 inx16 in.x10 in.x16 in. 
3—8 ft.x8 ft. Portland Self-contained, Steel Supporting 1—Sullivan, steam, Class WB 2, 16 in.x18 in.x11 in.x16 in. 
Frames, chain-driven agitator. 


1—Blaisdell Vacuum Pump, belt driven. CRUSHERS—ROCK 


No. 4417, size 14 in.x10 in. Speed 200 r.p.m. 1—Blake type, opening, 24 in.x16 in., extra side plates, 
jaw liners, pitman, pulleys. 


TABLES—WILFLEY— 1—Small Gyratory laboratory, 16 in.x4 in. 


1—Braun Pulverizer, discs 8 in., diam. 10 in.x3 in. 


1—Flat Jaw, 2 in.x3in., hand or power. 
CONCENTRATOR 1—Flat jaw, Blake, for sampling, 3 in.x2 in. 
23 Standard Wilfley Tables. With new spare parts. 1—Flat Jaw, Blake type, 6 in.x4 in., opening. 


WATER TUBE BOILERS 35 to 150 HP. 


A large stock of rubber and canvas belting, widths 4 in. to 30 in.; 3 to 10 ply; 
both new and used. Shafting, Pulleys, Pipe and Valves 


Send for Complete List. It Will be Mailed Upon Request 


VUULULEO OU EOUAEL AANA AR ELAR 


Consolidated Coppermines Corporation 
KIMBERLY NEVADA 
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RADIO—PYRITE 


TON LOTS WANTED 


If loudly sensitive to radio waves all over each surface we 
will pay $1,500 per ton. Send 2-o0z. representative 


sample of bright crystals. We will test and report 
without charge. 


FOOTE MINERAL CO., INC. 


Mineral Pioneers for Nearly 50 Years 


: 107 N. 19th St., Philadelphia, Pa., U. S. A. 
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FOR SALE 


At A Sacrifice 


5—Diester Concentrating Tables, 
$150.00 each. 

1—9 x 15 Allis-Chalmers Crusher, 
$700.00. 

1—Single drum Mine Hoist, without 
power 15 to 25 hp. cap., $200.00. 

20—Centrifugal Pumps, 1% in. to 4 
in., $15.00 to $40.00. 

1—Worthington Turbine Pump, 3 in. 
$175.00. 

1—2-ton Fairbanks Scale, $125.00. 

1—34-yd. Mine Car, $45.00. 

1—'%4 kw. Delco Lighting Plant, 
$125.00. 

Cars, Rails, Locomotives, etc. 
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823 H.P. BOILERS 


30—823 hp., Class M-30 Babcock and 
Wilcox Stirling Boilers. 200 
pounds pressure. 630—3% in. No. 
10 gauge tubes. Drums. double 
riveted. double strap butt joint. 
Space occupied by boiler 18 ft. 
wide by 23 ft. deep by 29 ft. 9 in. 
high. 

All boilers operated less than 90 days. 

Write for specifications and quotations. 


TOUOSGEOSEGDOGAUREROUOSUGAOUGUOSONOGOROEOERAOCRDSEONONDEORGAEOONOGORORONGEOAORORODOScEONOSE venesneoneanS 


100-LB. STEEL RAILS 


With Angle Bars 
First Class Relayers 


Subject to Inspection at Destination 
for Prompt Shipment 


Write or Wire 


HYMAN MICHAELS COMPANY 
531 Peoples Gas Bldg., Chicago 
or 1312 Ist Natl. Bank Bidg.., 
Pittsburgh, Pa. 
Other Offices at: New York, St. Louis, 
Detroit, San Francisco 


We earry in stock rails from 
to 90 per yard. 


= 


All this material is in first class condition 
Wire or write 


Allied Machinery Corp. 


465 E. 3rd St., Los Angeles, Cal. 


PITTI 
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Feed Water Heaters . 


7—Patterson-AHen, closed Water Heaters. 
Capacity 30,000,000 B. T. U. per hour 
or 470 gal. per minyte. Size 44 in. 
diameter x 10 ft. 2 in. long. 

5—Patterson-Allen, closed Water Heaters. 
Capacity 8,000,000 B. T. U. per hour 
or 126 gal. per minute. Size 24 in. 
diameter x 8 ft. 6 in. long. 


1—Webster, Class B, Feed Water Heater. 


Nashville Industrial Corporation 
Jacksonville, Tennessee 
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First! : Rebuilt Ma chinery : Nashville Industrial Corporation 


0099 


Jacksonville, Tennessee. 
Wepeper areas sanneg tents ee "89m omme gga nn sneannees inte sntdinniinitiiateamenall 


; t St. San Francisco = | 
POLL 


ynnnnnennonnegnevenevennnonnnnsanennnennenoneenoronoeonecsenonnonsnvsnscensneensoscncccegs 


















26 Engineering and Mining Journal-Press Vol. 115, No. 26 


Tunneling 
in Virgin 
ground 
under the 
N.Y.C.R.R. 


tracks in 


Toledo, O. 











HOAR 
“Baby 
Shovel” 

















No other mucking machine is capable of doing this work 


This standard No. 2 Hoar Shovel, with a 26-in. dipper and The Hoar Shovel requires but seven feet in which to 
steam shovel teeth, is excavating and loading a sticky revolve and duplicates every movement of the standard 
virgin blue clay without explosives or any hand mining. steam shovel. It loads from 100 to 200 tons per shift and 
The hole is wet and the track is bad, yet this Baby will pay for wselt in a short time. | 
Shovel is loading 1!4-yard Kopple cars in from 2% to Send for our new catalog E-103. 
3 minutes. | 


THE HOAR SHOVEL CO., INc., Duluth, Minn. 
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NEW YORK _ EA 
ENGINEERING CO. 


YUBA MANUFACTURING COMPANY 
2 RECTOR STREET, NEW YORK CITY 





my 


PUAAVAAAU ALOU EECTTER en 


Works: Marysville, Cal. Sales Offices: 433 California Street 
San Francisco, Cal. 
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DREDGES FOR GOLD AND TIN : 
UNION CONSTRUCTION CO. 


351 California St., San Francisco, Cal. 


Neill Jigs—Union Charn Drills 
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Specialists in Gold, Tin, 
Platinum, Placer Engi- 
neering and Equipment 
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e 99 
“Empire BROWNHOIST 


HUNNUUOOEOUUEREUOOOUDOOROEOTE NOONE 


: Locomotive Cranes Chain Conveyors 
Gold Dredges | Stee Orrbeed fy Cranes 
" “ = Electric Hoists Heavy Dock Machinery 5 
Hand Prospecting Drills E THE BROWN HOISTING MACHINERY CO. c 
= Cleveland, Ohio a 
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Hydraulic Gravel 
Elevators 


aunts 





‘‘Marions”’ Pioneered: 
In Big Operations—: 
They Still Lead: 


> ee The Marion Steam Shovel Co. 


oo ee = ° Marion, Ohio, U.S. A.Z 
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Pipe Lines, Sluices, etc. 
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Have you 
always got a 


Muckinge Crew: 


Progressive Buying 


One of the largest mining com- 
panies in the West bought their 
first Shuveloders in February, 
1920; their second machine, 
built of Artillery steel, in March, 


1922; their third in June, 1922; 
and have just placed an order 
for their fourth in April, 1923. 
Such buying is the best evidence 
we can offer of satisfactory 
operation. 





Engineering and Mining Journal-Press 


AN you depend on their being on the job at the 
beginning of every shift? The more men there are 

in the gang the greater the difficulty of getting a full 
crew to work and the less regular the cutting advance. 
The Armstrong Shuveloder and two men do the work of 
ten men with hand shovels; the chances are about 5 to l 
in favor of getting the heading mucked out, when the 
Shuveloder is used. The question of speed then becomes 
a question of how fast holes can be drilled and blasted. 


HE new model 12 Shuveloder is a stay-on-the-job 

machine in every respect. Every part subject to 
wear is fully protected by bushings, all main parts of the 
machine are of No. 3 Artillery steel. Wear, and break- 
down are reduced to the absolute minimum. Performance 
records and enthusiastic reports of users in coal, shale 
and hard rock mining fields will convince you that a 
Shuveloder is an indispensable part of your mining 
equipment. They are all in the new catalog. Send for 
your copy. 


Lake Superior Loader Co. 
Providence Building, 


Duluth, Minn. 
Builders of the 


Armstrong 





Speeds up 
a 
“The mechanical mucker”™ 


27 
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Hazard 


RUBBER INSULATED 


WIRES, CABLES 


FOR 25 years Hazard Wires and 
Cables have served the real needs 
of those whc demand the greatest 
possible factor of safety in their 
electrical conductors. 
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The supreme importance of really efficient 
rubber insulation on Wires and Cables is 
too often overlooked. 


Dirt in the burner? 
Not a chance of it! 


Dirt cannot lodge in the burner of this lamp. 


Safety to life and limb, and long lasting serv- 
ice, should carry more weight than low 
price or any other consideration. 


HAZARD Wires and Cables are safe. They 
stand up under unexpected surges in cur- 
rent because a high factor of safety is built 
into them—the compound ingredients are 
right, the formula is right, and the super- 
vision and testing service are right. 


A small wire, as shown, ejects any dirt from the burner 
without interfering with the light, and without the — 
being removed from the operator’s cap. 


RECENT IMPROVEMENTS: 


Much heavier wires now used, cannot break or bend. 
New improved felt holders. 


THE GRIER BROTHERS CO. 


1411-17 Brighton Road, Pittsburgh, Pa. 
Western Branch, Hancock, Mich. 


For the difficult jobs we have developed 
special types of Cables that greatly outlast 
ordinary Cables. Get our special data on 
any of the following: 


LORECA ARC WELDING CABLE. Extra 
flexible and wearproof. Patented. 


SPIRALWEAVE PORTABLE CORD and 
HAZARD: RUBBER CORD for Drills, 
Riveters, Portable Machinery, etc. 


LORECA REEL CABLE for Electric Mine 
Locomotives. Construction patented. 


HAZARD HARD SERVICE MINING MA- 
CHINE CABLE, with braided covering, 
or all-rubber construction. 


HAZARD KEYSTONE R. R. SIGNAL 
WIRE. For permanent wiring. 


SPIRALWEAVE CABLE, loom woven cov- 
ering for strength and wear. 


PARKWAY UNDERGROUND CABLE, 
steel tape armored. No conduits necessary. 
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CARBIDE ep LAMPS 
ad 


DEWAR MANUFACTURING CO. 
26-32 THIRTY-FIFTH STREET 
BROOKLYN, N. Y. 


nd 
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RIBLET AERIAL 
TRAMWAYS 


Automatic, High-Speed; Self- 
Adjusting Positive Grip 
Tell us in detail what you wish to 
accomplish 
Riblet Tramway Co., Spokane, Wash. 
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Quality Survives 
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Hazard Mfg. Company 
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NEW YORK PITTSBURGH 
533 Canal St. Ist Natl. Bank Bldg. 
CHICAGO DENVER 
552 W. Adams St. 1415 Wazee St. 


BIRMINGHAM, 1701 First Ave. 


Wilkes-Barre, Pa. 


HAZARD 


INSULATED 
WIRES AND CABLES 





Pa 
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Leschen Aerial Tramways 





are daily demonstrating their practical efficiency in various parts of the 
world. They are economical carriers because— 


—they can often be run by gravity 
—they are not affected by weather conditions 


—installation and operating costs are not materially increased by 
irregular ground ‘conditions 


—maintenance and operating costs are low 


—they are correctly designed and made of high-grade material 
throughout. 


We have had many years of experience in this line of manufacture, and 
will be glad to furnish full information to anyone interested. 


Established 1857 


A. Leschen & Sons Rope Company 
MAKERS OF 
Wire Rope and Aerial Wire Rope Tramways 
York Chicago ST. LOUIS Denver San Francisco 
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: 3 - 
: z: Declare Your Independence : 
: 2 3 of troublesome and expensive hauling 3 
= Acme Lamps are wonderfully simple and rugged. Rust- = i : : : 
= Proof—Heavily Tinned. They are built to stand up under = 2 by installing an i 
= the hardest kind of service. They are easy to operate, have 2 2 AUTOMATIC AERIAL TRAMWAY i 
= very few parts, burn 5 hours without recharging, giving a = = Z 
= Steady Dependable Light. There’s a JUSTRITE lamp for 2 Send for us : 
= every mining purpose. Write for Catalog No. 4. z= 7 : 2 
: Justrite Mfg. Co : Interstate Equipment Corporation : 
z 2080 Southport Ave., Chicago, Ill. E E 25 Church Street, New York City z 
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More F ‘ootage 
Less iis 


The reserve supply of air in the Pocket-in-Head in- 
sures you of a uniform, snappy blow. 





A uniform blow increases a drill’s capacity for work, 
and increased capacity means greater footage. That’s 
easy. Then why not write us for the details? 








Ask for Bulletins 49 and 35A 


The Cleveland 
Rock Drill Company 
3734 East 78th Street 
CLEVELAND, OHIO 


EASTERN HEADQUARTERS: , 
Room 526, 30 Church St., New York City 
PACIFIC COAST HEADQUARTERS: 
621 California St., Sacramento, Calif. 
MIDDLE WEST HEADQUARTERS: 
905 14th St., Denver, Colo. 

SALT LAKE OFFICE: 

419 Dooly Bldg., Salt Lake City, Utah 
Canadian Trade Supplied by 
Cleveland Pneumatic Tool Co. of Canada,Ltd. 

Toronto, Ont. 














































Cleveland 


POCKET-IN-HEAD 


: Rotators 
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CHIERENS | 


LEATHER. BELTING 
HANDBOOK ++ 


Published in 18 sections, contains = 
the cumulative data of 54 years 
experience in the application of 
belting drives. 

If you use belting, don’t miss it. 
Write for binder and released sections = 


cast 





B Tanners 
Belt Manufacturers 

BELTIN 39 Ferry St., New York 

TRADE MARK branches and Distributors in All Leading Cities 


alll 
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Trolley Supplies, Rail Bonds 


Ila det me RHO aS 


The Ohio Brass Company 
MANSFIELD, OHIO 
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ROBINS CONVEYING MACHINERY 


For every material handling need 
We design, manufacture and erect BELT CONVEYORS. BUCKET 
ELEVATORS, SKIP HOISTS, COAL AND COKE CRUSHERS. 
“PERFEX” SCREENS, COAL STOCKING AND RECLAIMING’ 
BRIDGES, and many other types of material handling equipment. 
Write for Hand-Book of Conveyor Practice. 


ROBINS CONVEYING BELT COMPANY 
New York, 15 Park Row Chicago, Old Colony Bldg. 
Boston, 7 Water St. Pittsburgh, Union Trust Bldg. 
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‘DRILL STEEL 


Cuts Faster—Lasts Longer 


Colonial Steel Company 


Pittsburgh New York Chicago St. Louis 
Birmingham Denver Salt —_ City 


iw. L. Soulé Co.. San France 
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Speed—Economy—Results. 
Send for Bulletins 






Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
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The P ORTLAND—for automatic continuous operation 


The high capacity and efficiency of the Portland 
Continuous Filter in both the dewatering of 
concentrates and in the cyanide process is due to 
its design, construction and operating principles. 
Features like the Portland automatic valve — 
the independent panel filter sections,—the ex- 
treme ease of adjustment,—the ability to main- 
tain different degrees of vacuum on different 
parts of the drum,—are features that enable the 
Portland to handle the largest quantity of ma- 
terial at rock-bottom cost. 


In flotation plants, the Portland Filter reduces 
the moisture content of concentrates to the low- 
est possible limit. In cyanidation, the Portland 
saves cyanide, due to its perfected principle in 
washing the cake, soluble losses always being at 
the minimum. 





Also makers of 
Lowden Patent 
Dryers; 

Akins Classifiers ; 
Impact Screens; 
Colorado Con- 


vertible Ball 
Mills; 


Akins Flotation 


The Portland is easily installed, requiring small Machines, ote. 


floor space, and little power. The Portland is 
entirely automatic. 


Colorado Iron Works Co. 
Denver, Colo., U. S. A. 


Branch Office: New York, 30 Church St. 
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LABORATORY FLOTATION TESTS 


are easily made with the 


Braun K & K Flctation Machine 


The machine has a capacity of one to two pounds of dry product, 
is very simple in operation and produces accurate and depend- 
able results. Releasing a few thumbscrews exposes the interior 
for thorough cleaning. 


Fitted with tight and loose pulleys 6 x 214 inches and requires 
¥ hp. for operation. Price $125.00. 


THE BRAUN CORPORATION 
LOS ANGELES, CALIF., U. S. A. 


San Francisco House Braun-Knecht-Heimann-Co. 


ANTUVESREVORONDOVONCALYOOAEOOUAURCOAUAEDOGUEUAAEGUECGUUCCEDOCEOUOUAUEDOUEUCOOSDO OREO OGOOONOOUONOOUUOOOOE 





MULADAASDOGAAOASCOUODGERNOOSONORDEDOGUORGSOUOGAUGUASAUADEUDOOGGRELSUOGUCHLONOGUSEDUNCUOEOLOGUGEUOUUUUGECOOUOOEEUUUORSUUUAUGEDEOUCCOSUOUOCSOROOLUGGEREDOGUOERUDUOUCHELOUOOEEEPONOUREOUULUEGEDOUUUGEEUOUOCGESUGAGGEDAUGORGULOGUDEOOOGUREDIAGCOESOOGEERLOOUOESUOOGEODOGOOGEEUOUGAEGUUAOGEDULOCHGEUUUCESDSUGUGEEUOCESOOUSSEEOMUOETONEERS, 


UUUROAUGOSGUAUOSOGURERORGUUUUGAAUUGUSESEGOGUOUUOUOEDSOREOUGOOGUUUOUUEOREREROGECEOUOUUOSRSOREGEOOGUGORASOEOESESEREDEGUOOOUOE SUE EOE ESS OGRAAUAOOEAUONOOUIOODOOY 


DIAMOND DRILLS 


Hand Power, Gasoline, Steam, Air, Electricity. 
Send for Catalogue No. 6. 
STANDARD DIAMOND DRILL COMPANY 
745 First National Bank Building, Chicago, U. S. A. 
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THE BONNOT COMPANY, CANTON, OHIO 
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AUSTIN GYRATORY CRUSHERS 


Portable and Stationary Plants 
Capacities, 5 to 300 tons per hour 


AUSTIN MANUFACTURING CO. 
New York CHICAGO San Francisco 
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The DORR COMPANY, Engineers 


New York Mexico City 


Hi 


Denver London 


Equipment for the mechanical washing, removal, 
recovery, Classification or treatment of finely 
divided solids suspended in liquids. 
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DEPENDABILITY 


The mining man particularly needs dependable 
tools and equipment. Gurley Transits have 
been prime favorites with mining men for more 
than three quarters of a century; and their de- 
pendability, year in and year out, has always 
been one of their chief recommendations. 


Send for the Gurley Catalog. 
W. & L. E. eriensia Pisce | i 
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AINSWORTH 


PRECISION BALANCES AND 
SURVEYING INSTRUMENTS 


Were BL eee eee Gite ee co) 


Send for Descriptive Literature 
Bulletin A-8 of Balances and Weights 
Catalog B-8 of Surveying Instruments 

Bulletin C-8 of Improved Brunton Transit 
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The ‘‘Buff’’ is very difficult to purchase from a second- 
hand dealer. He will tell you—‘‘None are offered me. 


Send for Catalogue 29 


Buff & Buff Mfg. Co., Jamaica Station, Mass. 
- Chicago, 231 No. Wells St. 46 Dey St., New York 
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ROBERTSON PROCESS 
oy ASBESTOS PROTECTED METAL 


A Rust and Corrosion-Proof Building Material 
for Permanent Roofs, Siding and Trim 


See two-page advertisement in May 19th 
issue of Engineering & Mining Journal-Press 


Write for Sample 
H.H.ROBERTSON CO., Pittsburgh, Pa. 


TRAOE MARK QEC. U5. PAT. CFR 
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blue printing equipment 


In any plant using 25 rolls, or more, of blue print paper a month, 
the Pease Peerless Automatic-Continuous Blue Printing, Washing 
and Drying Machine will pay for itself in a short time. For 
smaller plants we have another type of machine—the Pease Ver- 
tical—which costs less and does equally good work, but not so 
rapidly. Write for literature and prices. 


The C. F. Pease Co., 816 No. Franklin St., Chicago 
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HUM-MER Electric SCREEN 
materia eto dy rom Br" opening to mine 299 meh 


THE W. S. TYLER COMPANY 


CLEVELAND OHIO 
Manatacturers of Woven Were Screens and Screening Equipment 
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SCREENS OF ALL KINDS 


Ee Chicago Perforating Co. 
Tel, Canali 1459 ‘climate Pee HICAGO, ILL. 
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PERFORATED METAL SCREENS 


for Every Purpose 


Elevator Buckets 
Light and Heavy Steel Plate Construction 


HENDRICK MFG. — Carbondale, Pa. 


New York Office Hazleton, Pa., Pittsburgh, Pa. 
30 Church St. 705 Markle Bank “Bide. 544 Union Trust Bide. 
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pom DEISTER-OVERSTROM | 
DIAGONAL DECK 
SAND AND SLIME TABLES 


THE 
DEISTER CONCENTRATOR COMPANY 


FORT. WAYNE, INDIANA 
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HEMICALS 6 SUPPLIES 


ye uit Ratan MINING MACHINERY & SUPPLIES 
THE MINE & SMELTER SUPPLY COMPANY 


= MANUFACTURERS & JOBBERS 
= Ba ee EL PASO NaN aie SAN FRANCISCO 
TMM 


rn 


NUEUUNUAEEODDDMa WOUUOEDEDOUUEUSSSUUERCUOGUEULOUEREGUOUNGESHEOUUERESEUUUEEECUOOUOGGEEQUCOUCCEEUUOUSOCEEOUUUECEEODELOCUOCSOOOOGUEGROQOUUCGEOEUOGUOOEELUGOGES ED 22 


Use PLAT-O TABLES 


For Ore Concentration and 


Coal Washing 
DEISTER MACHINE Co. 


Fort Wayne, Ind. 
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Jigs, Screens, Sand and: 
Slime Tables, Classifiers, 


Automatic Ore Feeders: 


_ Ete. 
Manufactured by 


JAMES ORE CONCENTRATOR CO. 
35 Runyon Street Newark, N. J. 
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Absolute Uniformity 
In Hercules Oils 


Have you had difficulty in finding a flo- 
tation oil which conforms exactly to 
your specifications in every shipment? 


Hercules Pine Oils will solve your 
problems. They are produced under 
strict chemical control. Uniformity 
in every lot we send to a customer is 
the aim of our organization. 


We would welcome an opportunity to 
demonstrate to you the exactness with 
which we can comply with specifica- 
tions. We invite correspondence and 
offer the experience of our technical 
service men to help you solve any of 
your flotation problems. 


SSS 
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HERCULES POWDER CO, 


Wilmington 

. SALES OFFICES: 
New York, N. Y. Duluth, Minn. 

Chicago, Ill. Joplin, Mo. 

San Francisco, Calif. St. Louis, Mo. 

Salt Lake City, Utah Chattanooga, Tenn. 

Birmingham, Ala. 


Distributors for Canada 
Canadian Explosives Ltd., Mo-treal 


HERCULE Ss 
Flotation Oils 


Produced Under Chemical Gantral 
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FLOTATION OILS 
No. 5 PINE OIL The Long Established 


Standard Pine Oil 
Effective Oils of Each Class 


PINE—HARDWOOD—COAL TAR OILS 
General Naval Stores Co.,90 West St., New York 
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FLOTATION Sokets BOTTOMS | 
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Felt 


Salt Lake City 
Bldg 
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g Trade Mark 


And the Traylor Mine Type Compressor 
See our full page ad in the last issue and the next issue, 


Cement-Gun Co., Inc., Allentown, Pa. 
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" Magnetion Siemewes 
Tramp Metal 


Prevent crusher smash-ups and costly plant 
shutdowns with a High Duty Magnetic 
Pulley. It extracts scrap metal from ma- 
terial you crush. Also used in refining 
and separating ores. Write on your letterhead for 
free handbook of valuable information. 


Magnetic Mfg. Co., 271 23rd Ave., Milwaukee, Wis. 
Shauecvnenvsneevnnesccenvsevvnessncevenevnsceasueavnvevecuenncavncenocveenvessseensocesorasaceengucenunsasuavgususncagececasaensucesuecvgcusnneegonceconenseanttis 
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McGraw-Hill Books 


on 
Mineralogy 
Rogers— 


Introduction to the Study of Minerals and 
Rocks 


Second Edition Completely Revised 


527 pages, pocket size, flexible, 578 illustrations, $4.00 
net, postpaid. 

A compact, thorough textbook for use in the field and 
in the classroom. It covers the whole field of mineralogy, 
including crystallography, blowpipe analysis, descriptive 
mineralogy and determinative mineralogy. This second 
edition includes rocks also, as indicated in the title. 


Kraus and Hunt— 


Mineralogy—An introduction to the Study 
of Minerals and Crystals 
560 pages, 6 x 9, 696 illustrations, $4.50 net, postpaid. 
A text book based on the author’s long experience in 
teaching large classes of beginning students. The book 


includes all that the student of general mineralogy needs 
to know. 


Davy and Farnham— 


Microscopic Determination of the Ore 
Minerals 

154 pages, 6 x 9, illustrated, $2.50 net, postpaid. 

This book describes the latest methods in use for polish- 
ing, examining, testing, and photographing surfaces of 
minerals. ores and mill or smelter products. The material 
is presented in such a way as to be of direct service 
to the engineer in practice and also as a textbook for 
students of mining and geology. 


Warren’s— 


Manual of Determinative Mineralogy 
Second Ejidtion 
163 pages, pocket size, flexible, $2.00 net, postpaid. 
A manual written especially for use in general courses in 
mineralogy. The authors experience with its use over a 
period of several years has demonstrated that it gives 


satisfactory results as an aid in the determination of the 
more common minerals. 


Examine Any cf These Books for 
10 days—FREE 


PTAC AU eee) 





McGraw-Hill Book Company, Inc., 370 Seventh Avenue, New York. 
You may send me on 10 days approva!— 


‘aaa Roger’s MINERALS AND ROCKS, $4.00 

ae Kraus & Hunt’s MINERALOGY, $4.50 

iarawee Davy & Farnham’s DETERMINATION OF THE ORE 
MINERALS, $12.50 


‘ena ee Warren’s DETERMINATIVE MINERALOGY, $2.00 


I agree to pay for the books or return them postpaid within 10 
days of receipt. 


Member A.I.M.M.E.?....Sub. to Eng. & Mining Journal-Press? 


Signed 


Address 


Official Position ...6-.cecs 


Was Gt COMME jo. 6 66 6 6 ocd SG eeidan C8 ee sekesmesesegueaaasn 


(Books sent on approval to retail purchasers in U. S. and Canada 
only.) J 6-30-23 


=eeeeeeeeueeeseeeeeeesseeseseeseseesessenasl 





34 





nents 


Builders of 


GOOD CARS 
Since 1863 
— Catalogs — 


The Watt Mining Car Wheel Co. 


Barnesville, Ohio 
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The Mark of Quality 


Western Air and Hand Dump Cars in all practical sizes 
from 1 cu. yd. to 45 cu. yd. capacity are the last word in 
dump car construction. For economy, efficiency and dura- 
bility the Western cars have never been equalled. In strip- 
ping and handling of low-grade ore Western cars are prime 
factors in increasing the output of the mine. 

Let us send our latest dump car catalog 


WESTERN WHEELED ScRAPER COMPANY 
Earth and Stone Handling Equipment 
Aurora, Illinois 
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ELECTRIC TRAMMING LOCOMOTIVES 
Trolley—Storage Battery—Combination 


Narrow or Wide Gauge 
Light or Heavy Hauling 


Goodman Manufacturing Company, 


ti 


Chicago 
Illinois 
(A) 
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PLYMOUTH: 


Gasoline Locomotives 
For Mine and 
Industrial Haulage 
Ask for Bulletins 


THE FATE-ROOT-HEATH CO. 


Plymouth, Ohio, U. 8S. A. 
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EASTON CARS| 


: TRACK SWITCHES: 
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Scoop Car 
Main Office ard Works: 42 Holley St., Easton, Pa. 
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ROTARY CAR-DUMPERS FOR MINE CARS <Geouuur 
(GRAVITY, ELECTRICAL OR PNEUMATIC DRIVE) eS 


CRs Sh 


» “SOLIDCAR" SELF-DUMPING CAGES 
cy CAR CONTROL AND CAGING EQUIPMENT 


















Sal || westmenovse wioe 
iy || PITTSBURGH 
| PA. 


ROTARY CAR-DUMPERS FOR 
STANDARD GAUGE RAILROAD CARS 
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THE MECHANICAL SPRAGGER 
AUTOMATIC TRIP. CONTROL EQUIPMENT 





“See Information in Keystone Mining Catalog”’ 
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AT L A S For Main Line, 


STORAGE Surface, and 


connmadns Gathering Work 


The Atlas Car & Mfg. Co., Cleveland, O. 
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Manufacturers 
Light Steel Rails 


EVEGANAOREODDAUOADOORDANSUUREODODOORDOROOREASOROUHDUGRDORNOUEEUGOEORDODEOOSOOUEESUREGEOOOROGUSUONORUEEEGEROGOOUEEAOEOUEEOOREGUEOOUERUOEOOEEODELUSEORSOOOEUEOONOORS: 
and Accessories 
8-12-16-25-30-35-40-45-ins. per yd. 


5 Th 
Huntington, W. Va. 


West Virginia Rail Co. 


BUT 


& 


OTTUMWA IRON WORKS 


OTTUMWA, IOWA 


Manufacturers of 


Electric and Steam Hoisting Engines 
and Mine Equipment 


Ottumwa Patent ROLLER BEARING TRUCKS 
For Mine and Industrial Cars 
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The Greenawalt Sintering 


Apparatus and Process 


W. E. Greenawalt 


85 South Sherman Street 
Denver, Colorado 


John E. Greenawalt 


110 East 42nd Street 
New York, N. Y. 
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SINTER YOUR FINE ORES 


Special Problems in Ore Treatment 


DWIGHT & LLOYD SINTERING CO., Inc. 
29 Broadway New York City 
Cable Address: “Sinterer—New York” 
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Taylor’s Spiral Riveted Pipe | | 


Meeting Engineering Demands 
An American Spiral Pipe Service 


About twenty years of service, in meeting the many varied 
pipe problems of the metal mining and allied industries, has 
resulted in a service to these industries that is authoritative. 


No matter how difficult or complicated your pipe problem 
may be, or in what inaccessible part of the world your 
property is located, you can be assured that our engineers 
have handled problems similar to your own and can be of 
real help to you. Moreover the service is prompt. 


Why not consult with us? There is no obligation whatsoever 
on your part. 


Ease of installation, reduced cost of material, 
money saved in erection, and a satisfactory 
service are some of the reasons knowing opera- 
tors will use none other than Taylor’s Spiral 
Riveted Pipe. 


An operator in Michigan writes: 


“Nothing short of your spiral would be thought 
of. You may refer us to any who doubt the 
quality or efficiency of your pipe.” 














SPIRAL RIVETED American Spiral Pipe Works LAP WELDED 

PRESSURE PIPE atid Citta anit Waihi: STEEL PIPE 

FORGED STEEL P. O. Box 485, Chicago, Ill. FORGED STEEL 
FLANGES New York Office, 50 Church St., New York City FITTINGS 


SAUGUANUUNEUANOOEEUAEDGOCUUSUEGOOUEEDEUAAEUELUOE ECAR CUES UATA AEA STOUUUUEEELE EEUU A 


NKS 


For All Purposes : 









We make tanks of any size, shape or con- 
struction you need. Write your requirements. 


NATIONAL TANK & PIPE CO. 
163 Columbia Blvd., Portland, Oregon 
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DeXN 


CUT 
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Spiral Riveted Pipe— 


Ptpe Spccialists for 43 years 


Abendroth & Root Mfg. Co. 
Works: Newburgh, N.Y. 
N. Y. Office: 233 Broadway 
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ace Crueibles 


Foundries using Rockwell, Ideal, Hausfeld, Case, “M.R.V.,” 
Monarch, or other tilting furnaces will find Dixon’s Tilting 
Furnace Crucibles and Bases for same, dependable and 


economical. The name DIXON on 
any crucible gives assur-- 
ance that it is the stand- 
ard and is backed by 
nearly a century of ex- 
perience in crucible 
manufacture. 
Write for Bulletin 141-A in 
CRI ICIBI ES which are illustrated the full 
line of Dixon Graphite Cruci- 
bles, their sizes and capacities 
Joseph Dixon Crucible Company 
XA Jersey City, N. J., U.S. A. XO 
Established 1827 


SEL ILS ES TMB TEN FRAN HORT IRM 
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The productive efficiency of mill or min- 
ing plant depends largely upon its tanks. 


Pacific Wood Stave Tanks 


Have maintained a record of de- 
pendable service for thirty years. 
Redwood Tanks — PACIFIC MADE — 


are unequalled for long life and service. 


304 MARKET ST., SAN FRANCISCO 
6 RECTOR ST., NEW YORK 
167 WASHINGTON ST., CHICAGO 


yy PACIFIC TANK & PIPE CO” P 


ANDARD SINCE ‘8 
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Lift Your Load With Safety 
ROEBLING 


WIRE ROPE SLINGS 
WILL DO IT 


They are made from our Blue Center 
Steel and are fitted with equalizing 
thimbles. Forgings in tension are elimi- 
nated where possible. 


a 
ry 
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Liquid Oxygen 
Plants 


Guaranteed to produce 98%-99% Purity. 
Simple and efficient. Over fifty now in 
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use in German mines. Prompt deliveries. 
John A. Roebling’s Sons Co. 
TRENTON, NEW JERSEY M. KEITH DUNHAM 
ides aha eben, 110 South Dearborn Street, Chicago, Illinois 
ortland, Ore. Seattle 
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ROGERS, BROWN &Co. SEs a 


a 
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BERGER “Ti 


Monitor Transits and Levels 


C. L. BERGER & SONS 
BOSTON, MASS., U. S. A. 
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m Oil Burners 


Laboratory Supplies glia 
» a Metallurgical Furnaces 


Fire Clay Products 





THE DENVER FIRE CLAY COMPANY 


Denver, Colorado, U. S. A. 
El Paso, Texas Utah Dept., Salt Lake City 
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Liddell — Disappoints 


Liddell’s Handbook is packed with tables, formulae, 
constants, methods—the sort of information you 
need constantly. Get the habit of depending on 
Liddell. Whatever your problem, go to this book 
for the answer—it nc er disappoints. 


METALLURGISTS ano 









| Liddell’s One metallurgist writes: 


“In my frequent business trips I always take 


MET ALLURGISTS’ and CHEMISTS’ LIDDELL along. It is a great time and 


trouble saver. This handy book makes it 


H ANDBOOK unnecessary for me to carry a lot of bulky 


data.” 
656 pages, pocket size, flexible binding, $5.00 Seal axes 
net postpaid just the coupon! 


SS SRT BR ERTS eee, 


This useful guide is unquestionably the standard reference manual for the 


miateinisltiees tied tics tie mm metallurgist and chemist. There is no part of your equipment that will 

370 Seventh Ave., New York. * render more efficient service. 

u may send me on 10 days’ , ‘se, It supplies at once information you would otherwise spend hours look- 

SP erciats Pantbook, TOO ret, postpaid. : se ing for. 
postpaid within 10 days of receipt. ‘a, There is no guess work about the material it offers. The in- 
Subscriber to E. & M. J.2,..eeseeeeeseereees ‘a formation presented has proved its value in actual practice. 
Member A.I.M.M.E.?...cccccssccccccccsceccss * The advantage of our on-epprovil dlltx, Tt enables you 
(Signed)... . sci kw ewes Sebige ose a0 see ne see 600 *, to see without aie ae Sete of chemists and 
SOD sons ovcecvvescespevessendestace penehanen * metallurgists keep Liddell handy 

i IANS) onc ob coups shoo a0 wea. 010.0009 0it'0 4 sues e's . 
cites ele ne iugtasius tet Welsenednessheebne + See this book for 10 days, FREE 

em A sent on approval to retail purchasers in the & 
U. 8. and Canada only.) FJ. *, 
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_ The 
American Metal Co., Ltd. 


61 Broadway Oliver Bldg. 
New York Pittsburgh, Pa. 
Boatman’s Bank Bldg. A. C. — Bldg. 
ST. LOUIS DENVER 
Buyers of 


Gold, Silver, Lead, Zinc and Copper Ores. 


Copper Matte, Copper Bullion 
and Lead Bullion. 


Molybdenum and Tungsten Concentrates. 
Producers of . 


Gold, Silver, Copper 
Lead and Zinc. 
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Importers of 
Tin 
TTT»: mmc SUADENSUOUOUESURUODUCROASASAUGUUAUADONOSOUEBOODIOLBO™ 


AMERICAN ZINC, LEAD 
& SMELTING CO. 
Zinc and Lead Ores 
Address, 1012 Pierce Building, St. Louis, Mo. 


Exploration Department for the purchas of 
Metal Mines & Metal Mining Companies 
55 Congress Street, Boston, Mass. 
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Sisvnvonennnnennevenevenesenenvevenensenevevenegnsnseeeeveveveseeeeseseseseseeeueaeeeneenereaenenecenedeintttiny. 


i 


SSUULAUAAAOONAERESESEAUOUEOUUDAGUAUGUHEAGORRECERSEROGEUUODUUGUOUOOOLOGEDERDOEESAGOOUGUSUUOUOUONOOREREGORDEUREGODOOUOUOOOORORDDSEEGOSOOUIOOOOROGSOGOSEOESODDEDIOUIOS 


ASSAYERS & REFINERS 
Specialists in 
PLATINUM 
Ruthenium 
Gold and Silver 


PLATINUM SCRAP PURCHASED 


BAKER &CQ.INC. 


Refiners and Workers of Platinum Gold and Silver 


Palladium 
Rhodium 


Iridium 


Osmium 


54 Austin St. 
10 Church St., New York NEWARK, N. J. 5 S. Wabash Ave. Chicago 
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United States Metals 
Refining Co. 


New York Office: 61 Broadway 


Smelter and Refinery at 


CARTERET, NEW JERSEY 


Buyers of: 

Ores, Mattes, Concentrates, Residues 
containing, Copper, and or Silver, and or Gold, 
Copper Bullion, Black Copper, 
Copper and Brass Furnace Materials 


Producers of: 


Electrolytic Copped, > DRW” Brand 
Silver, Gold, 


Platinum, Palladium, Selenium 


Seer eNRTE ene eee eee a 
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\COPPER 


(ELECTROLYTIC) 


LNS Brand 
Triangle Special Brand 


Made and Sold by the 


NICHOLS 
COPPER COMPANY 


Sales Office: 
25 Broad St. 


;UnUevUueeUueeenegnueeanueenueeenuesuuenusenuensseenUeesceeeseesCeestUesVendsUegOUeGOUOUOHO00OH00000000UNUOUAEOOUOOONOODOOOOGEOOeNOUEHOA NY, 


Cable Address: 
“Triangle” 
NEW YORK 


Refinery: 
Laurel Hill 


FOREIGN REPRESENTATIVES 


Société des Minerais et Métaux 
ourcelles, 


Société Coon des Minerais 
88 Rue de C 5, 
Paris, 


31 Rue du Marais 
Brussels, Belgi 
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United 
Metals 
Selling 
Company 


25 Broadway 
. New York 


Pig Lead— 
Desilverized Common, 
and Corroding 


International I. L. R. Co. 


Electrolytic Zinc 


Highest Grade and Purity 
Anaconda Electric 


Selenium, Arsenic, Nickel Salts, 
Tellerium, Cadmium 
Copper Sulphate 
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THE GRASSELLI CHEMICAL CO. 


Producers of 


ZINC 
ZINC DUST 
SHERARDIZING ZINC 


Buyers of 
ZINC ORES 
ZINC CONCENTRATES 


Guardian Building 347 Madison Avenue 
CLEVELAND, OHIO NEW YORK, N. Y. 
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ORES—METALS—MINERALS 


FERRO-ALLOYS 
ALUMINUM 


SHEETS and INGOTS 


Molybdenum 
Tungsten 
Bismuth 
Copper Antimony Zinc 
Lead Nickel Tin 


GOLD—SILVER—PLATINUM 


Manganese 
Vanadium 
Chrome 


Charles Hardy & Ruperti, Inc. 
115 Broad St., New York City 
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International 
Smelting Company 
25 Broadway, New York 
’ 

Purchasers of 


Gold, Silver, Copper 
and Lead Ores 


t 


Smelting Works 
International, Utah Miami, Arizona 
Ore Purchasing Department 
618 Kearns Building, Salt Lake City, Utah 


Refineries 


Raritan Copper Works, Perth Amboy, N. J. 
International Lead Refining Co., East Chicago, Ind. 
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PHELPS DODGE CORPORATION 
99 JOHN STREET, NEW YORK 


crrorrnc COPPER 


ELECTROLYTIC 


“P.D.Co.” 
CASTING 


UCDO EOOOODUOEEDCUODEEOEEDDEELEDEEEDEEEEE 
OUGNNUOUEEROUOUUDEOUOEDOOOGROROAEOOEOOEOOONIOOII: 
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NICKEL MONEL METAL 


—shot, ingot, electrolytic casti i 

; : —castings, shot, ingot, rod. 
99.8%, malleable nickel in sheet, an “a. _ , 
all commercial forms. 


fe .HE INTERNATIONAL Or 
NICKEL CO. 
67 WALL ST., NEW YORK 
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Matthiessen & Hegeler Zinc Co. 
La Salle, Ill. 


Manufacturers of 


SHEET ZINC 
(Corrugated and Plain) 


RIBBON ZINC, in Coils 
SLAB ZINC 
SULPHURIC ACID 


Sheet Zinc for use in the Cyanide Process, perfo- 
rated so as to meet the requirements of the Mexican 
Customs Laws. 


Eastern Office: 
253 Broadway, New York City 


Telephone Barclay 5291 
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EQUITABLE BUILDING, 120 Broadway, New York 


_ American Smelting & Refining Co. | 
: Producers of : 
: GoLp ARSENIC 

: SILVER CaDMIUM 

: CopPER CADMIUM SULPHITE 

: LEAD SELENIUM 

: TIN TELLURIUM ; 
i SPELTER THALLIUM : 
: Zinc Dust BISMUTH : 
: ZINC OXIDE Test Leap : 
: (Columbine Brand) C. P. LETHARGE i 
: NICKEL : 
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United States Smelting 
Refining & Mining Company 
55 Congress Street, Boston, U. S. A. 


Buyers of 


Gold, Silver, Lead and Copper Ores; Lead and Zinc Concentrating Ores; Matte 
and Furnace Products. 


° Refiners of Lead Bullion 
Producers and Sellers of 
Gold, Silver, Lead, Copper, Arsenic, Insecticides, Fungicides, and Cadmium. 


OPERATING OFFICES: 


912 Newhouse Building, Salt Lake City, Utah; Kennett, Cal.; Goldroad, Ari- 
zona; Eureka, Colorado (Sunnyside Mining & Milling Co.); Baxter Springs, 
Kansas; Pachuca, Mexico (Real del Monte Co.). 


Selling Offices: 120 Broadway, New York 


United States Smelting R. and M. Exploration Company 


For examination and purchase of Metal Mines, 55 Congress St., Boston, Mass. District Offices, 120 Broadway, N. Y. 
1504 Hobart Building, San Francisco, Cal. Newhouse Building, Salt Lake City, Utah 
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Ores—Concentrates—Lead Biics—Beece Bullion—Residues 


Containing 
old—Silver—Platinum—Copp 


BALBACH "SMELTING AND REFINING ‘COMPANY 


Works: Newark, N. J. Established 1852 ffices: Newark, N. J.—280 Broadway, N. Y. 


BALBACH METALS CORPORATION 
Established 1922 
280 Broadway, New York 
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ZINC 


Prime Western and Brass Special 
Also Zinc Oxide and Zinc Dust 


Sole Agents: 


THE AMERICAN METAL COMPANY, LIMITED 
61 Broadway, New York 
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Bartlesville Zinc Co. 
Bartlesville, Okla. 
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American Zinc & Chemical 
Company Oliver “Bldg. 


Prime Western and Brass 


Zinc Sulphate 
Sulphuric Acid 


Buyers of Zinc Ores 


The American Metal Co., Ltd. 


61 Broadway, New York 
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Blackwell Zinc Co. 
Blackwell, Okla. 
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ILLINOIS ZINC CO. 


PERU, ILLINOIS 
Manufacturers of 


SELECTED BRASS, SLAB ZINC 
and SULPHURIC ACID 
Rollers of SHEETS, PLATES and STRIPS 
ZINC in special sizes, squares and circles, cut to 
order. Etchers’, Engravers’, Lithograph- 
ers’ and Battery Plates. Paper and Card 
Makers’ Sheets. 


EASTERN SALES OFFICE , 
Tel. Worth 1496 280 Broadway, New York 
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Irvington Smelting 


& Refining Works 


Formerly Glorieux Smelting & Refining Works 
Buyers, Smelters and Refiners of 


Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 


Irvington, New Jersey 


Lehigh Valley R. R. connection 
New York Office: 
CHARLES ENGLEHARD, Hudson Term. Bldg., 30 Church St. 
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ABRAHAMSON, Hijalmar 

518-28 U. S. Nat’l Bank Bidg., 

No professional work undertaken 
ADAMS, Huntington 


MINING ENGINEER 


c/o White, Weld & Co. 
14 Wall St., New York City 


ADAMSON, W. G. 
MINING ENGINEER AND METALLURGIST 


Winnemucca, Nev. 


ADDICKS, Lawrence 
CONSULTING ENGINEER 


Denver, Colo. 


51 Maiden Lane, New York City 
Cable: Galie, New York 


ALDRIDGE, Walter H. 
MINING AND METALLURGICAL ENGINEER 
. 41 East 42nd St., New York 


ALLIED ENGINEERS, Ltd. ( 


A. K. Knicker'cker, H. I. Pearl, E. R. Culli*? 

MINING ENGINEERS AND GEOLOGISTS 

Examinations, Exploration and Mire Management 
Crosby, Minn. The Pas, M : 


ANDERSON, A. P. 
CONSULTING MINING ENGINEER 


U. S. Smelting, Refining & Mining Company 
1504 Hobart Blidg., San Francisco, Cal. 


ANDERSON, G. E. 


Engineering Co. 
GEOLOGISTS 
Petroleum, Metals 
206 Anchor Bldg., Fort Worth, Texas 


ANDREWS, Worth B. 
MINING ENGINEER 


Texas State Bank Bldg., Fort Worth, Texas 
Code: Bedford-McNeill 


B..C. Austin G. E. Gamble W. V. Wilson 


AUSTIN, WILSON & GAMBLE 
MINING ENGINEERS 
316 Kohl Bldg., San Francisco 
Cable: Austin Usual Codes 


AYRES, W. S. 


MINING AND MECHANICAL ENGINEERING 
Consultation, Examination, Reports. Long Experi- 
ence as Manager of Iron and Coal Mines, 

Hazleton, Pa. 


BABB, Percy Andrus 
MINING AND METALLURGICAL ENGINEER 
Apart. No. 92, Pachuca, Hgo., Mexico 


BALL, C. Leonard 
PRESIDENT AND GENERAL MANAGER 

Compania Huanchaca de Bolivia, Pulacayo, Bolivia. 

Cable Address: Lenball, Antofagasta, Chile 


BALL, Sydney H. 
MINING GEOLOGIST 


42 Broadway, New York 
Cable: Alhasters Rogers, Mayer & Ball 


BANCROFT, Howland 
MANAGER, SINCLAIR PANAMA OIL 










































































CORPORATION 
Panama City, Republic of Pazsams 
Cable: Howban Code: Beafora MeNeill 










BANKS, Charles A. 
MINING ENGINEER 
612 Pacific Bldg., Hastings St. W., 


Vancouver, B. C. 
Cable: Code: Bedford McNeill 


BANKS & SON, John H. 
MINING ENGINEERS AND METALLURGISTS 


26 John St., New York 
**Metbanks”’ 





Bankca 













Cable: 





BARRY, John G. 


MINING GEOLOGIST AND ENGINEER 


——— Examinations, Development, Geol. 
and Top. Maps, Sections: Mexico aa 
Mills Building, El Paso, Texas, c/o A. S.& R. Co. 


BATESON, C. E. W. 


CONSULTING MINING ENGINEER AND 
GEOLOGIST 
68 William St., New York, c/o Ricketts & Com- 
pany, Inc., formerly with Ricketts & Banks 


BATTEN, H. L. 
MINING ENGINEER 

614 Pender St. W., Vancouver, B. C. 
Cable: Alamorg Code: Bedford McNeill 


BEATTY, A. Chester 


CONSULTING MINING ENGINEER 
25 Broad St., New York 
No professional work entertained 
Cable: Granitic 


Hamilton, Beauchamp, 
BEAUCHAMP, F. A. 


METALLURGIST 
Specialty: Flotation 
419 Embarcadero, San Francisco 


BEAUDETTE, A. J. 
MINING ENGINEER 
Istmina, iepublic of Cclombia, 


Woodworth, Inc, 


South America_ 


BEDFORD, Robert H. 


MINING ENGINEER 
Grass Valley, California 


BELL, Charles N. 
CONSULTING MINING ENGINEER 


The Metals Exploration Co., 201 Fourteenth St., 
Denver, Colorado 


BJORGE, Guy N. 


MINING GEOLOGIST 
788 Mills Bldg., San Francisco, Calif. 


BOISE, Charles W. 


MINING ENGINEER 
Foreign Exploration 
Room 1507, 14 Wall St., New York 
Cable: Mukeba 


BOTSFORD, C. W. 
CONSULTING MINING ENGINEER AND 


GEOLOGIST 
Inspiration, Arizona 


BOTSFORD, R. S. 
MINING ENGINEER 


Room 2083, No. 50 Church 1} &. 
New York City, U. S. 






























BOYLE, Jr., John 
PATENT ATTORNEY 
Ouray Bldg., Washington, D. C, 
Sixteen years in the Examining Corps of the 
U. S. Patent Office 


BRADT, Harlan H. 
MINING GEOLOGIST AND ENGINEER 
120 Broadway, New York City 


BROCKUNIER, Sam Hugh 


MINING ENGINEER 
PETROLEUM GEOLOGIST 


6624 Dalzell Place, Pittsburgh, Pa. 


BRODIE, Walter M. 


MINING ENGINEER AND METALLURGIST 
47 Cedar St., New York 


BROWN, R. Gilman 
CONSULTING ENGINEER 


Pinners Hall, London, E. C. 2 
Cable: Argeby Usual Codes 


BROWNE, Spencer C. 
MINING ENGINEER 


2 Rector Street, New York 
Spenbrowne, New York 
















































Cable: 
Burch, Hershey & White 


BURCH, Albert 
CONSULTING ENGINEER 


Crocker Bldg., San Francisco 
Burch Usual 








cable: Codes 





BURCH, HERSHEY & WBITE 


Albert Burch, O. H, Hershey, Lloyd C. White, 
CONSULTING MINING ENGINEERS 
Crocker Bldg., San Francisco, Cal. 
Cable Address: “‘Burch’’ San Francisco Usual Codes 











BURCH, H. Kenyon 


CONSULTING ENGINEER 
806 Jr. Orpheum Bldg., Los 


BURDICK, Charles A. 
MINING AND METALLURGICAL ENGINEER 


Equitable Bldg., 120 Broadway, New York 
Phone: Rector 1645 


BURGESS, John A. 
MINING ENGINEER AND GEOLOGIST 
648 Mills Bldg., San Francisco, Cal. 


BURNS, William 
MINING ENGINEER 
788 Mills Bldg., San Francisco, Calif. 


BURRALL, Frederick P. 
MINING ENGINEER 
Longyear Bldg.. Marquette, Michigan 


CALKINS, F. E. 
MINING GEOLOGIST AND ENGINEER 
Globe, Arizona 


CALLOW, J. M. 


Pres. General Enginecring Co. 
CONSULTING MBTALLURGICAL ENGRS. 
Room 3022, No. 120 Broadway, New York 

159 Pierpont St., Salt Lake City, Utah, U. S. A. 


CARPENTER, Alvin B. 
MINING ENGINEER 
6735 Yucea St.,-Hollywood, Cal. 


CATTELL, Owen 


Motion pictures of mines, properties, constructions, 
etce., anywhere. 


2619 Grand Central Terminal, 


CHANCE & Co., H. M. 
COAL MINING ENGINEERS 
839 Drexel Bldg., Philadelphia 


CHANNING, J. Parke 
CONSULTING EN6JNEER 
61 Broadway, New York 


CHASE, Charles A. 
MINING ENGINEER 


825-826 Cooper Bldg., Denver 
Liberty Bell G. M. Co., Telluride, Colo. 


CHASE, E. E. and R. L. 
“MINING AND GEOLOGICAL ENGINEERS 


°07 Colorado Nat. Bk. Bldg. 
Denver, Colo. 


Angeles, Cal. 


New York City 


CHEDE, L. 
INGENIEUR DES MINES 


Long experience Colombian properties, Examinations, 
Reports, Purchases. Cali, Republic of Colombia 


CLAPP, Frederick G. 


CONSULTING GEOLOGIST AND PETROLEUM 
ENGINEER 
30 Church St., New York City 


CLAUSEN, Carl 


ENGINEER 
Bisbee, Arizona. Design and erection of mills 
for concentration, amalgamation, cyaniding, 
etc. Smelters and Power Plants 


CLEMENTS, J. Morgan 
MINING GEOLOGIST 


20 Broad St., New York 
Bedford- McNeill Telephone: Rector 1575 


COHEN, Samuel W. 
CONSULTING MINING ENGINEER 
Dominion Express Bldg., Montreal, Canada 


COLBATH, Jas. S. 


Specializing in the 
a 


Code: 


MINING ENGINEER 
Applications 


of the Cyaniae 
Equipment and Operation of Mines i 


501 Tularosa St., El Paso, Texas ° 
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DWIGHT, Arthur S. 
MINING ENGINEER AND METALLATROLST 


29 Broadway, New Yor! 
Cable: Sinterer Code: McNeill; an & Smelters 


EASLEY, George A. 
MINING ENGINEER 


La Paz, Bolivia, South America 
Cable: Address: ‘‘Easley,”” La Paz 


EASTON, Stanly A. 
MINING ENGINEER 


Manager, Bunker Hill & Sullivan Mining and 
Concentrating Co., Kellogg, Idaho 


EDE, J. A. 
CONSULTING MINING ENGINEER 
La Salle, Illinois 


ELLIOTT, Roy H. 
MINING ENGINEER 
Room 1200, First National Bank Bldg., 
San Francisco 
Cable: Rhell Usual Codes 


Wm, W. Elmer Geo. C. Hogg 
ELMER & HOGG 

CONSULTING MINING ENGINEERS 
Examinations, Reports, Administration 
U. S. Nat. Bank Bldg., Portland, Oregon 
EMERY, A. B. 
MINING ENGINEER 


Messina, Transvaal. Tele. and Cable Address: 
Abemery, Messina, Transvaal 


EMLAW, H. S. 


MINING ENGINEER 
Trona, Calif. 


ERDLETS, Jr., Joseph F. B. 


MINING ENGINEER 
61 Broadway, New York 
Cable Address: Branderlet, New York 


EVANS, Burr 


CONSULTING ENGINEER 
California Mines and Mining and Hydro-Pneumatic 
Power, Are Mining and Milling Methods 
556 California St., San Francisco, U. S. A 


FOHS, F. Julius OIL GEOLOGIST 
Kirby Bldg. lst Nat’l Bank Bldg. 
Dallas, Texas _ Tulsa, Oklahoma 
60 Broadway, New York 
Ne professional work undertaken 


FORBES, David L. H. 
MINING ENGINEER 
Kirkland Lake, Ontario 


FOWLER, Samuel! S. 


MINING ENGINEER AND METALLURGIST 
Nelson, “%ritish Columbia 
Cable: Usual Codes 


Fowler 
FRANCE, T. H. 
MINING ENGINEER 
42 Broadway, New York City 


FRANK, ALFRED 
MINING ENGINEER 
1121 Newhouse Bidg., Salt Lake City, Utah 


FULLER, John T. 
MINING ENGINEER 


American Bauxite Co., Bauxite, Ark. Permanent ad- 
dress. 1306 Main St., Honesdale, Pa. 


FULTON, Chester A. 


MINING ENGINEER 
c/o Davison Sulphur & Phosphate Co. 
1100 Garrett Bldg., 120 Broadway, 
Baltimore. New York. 


GAHL, Rudolf 
CONSULTING METALLURGIST 
Specializes in Concentration, Flotation and Leach- 
ing of Copper Ores 
804 Equitable Bldg., Denver, Colo. 


GARREY, George H. 
CONSULTING MINING GEOLOGIST AND 









MINING ENGINEER 
¢8 Bulvarny Pros 


pect 
Harbin, Manchuria, China 
Cable: Amrustraco 


COLLBRAN, Arthur H. 
MINING ENGINEER 
Seoul, Korea 









COLLINS, Edwin James 
MINING ENGINEER 
Mine Examinations and Management 
1068-1009 Torrey Bldg., Duluth, Minn. 


COLLINS, George E. 


MINING ENGINEER 
Mine Examinations and Management 
307 Boston Bldg., Denver 
Cable: Colomac 


COLLINS, W. F. 
CONSULTING MINING & METALLURGICAL 
ENGINEER 


Cable: Collins, Peking Peking, China 


CONSTANT CO., C. L. 


MINING, METALLURGICAL AND CHEMICAL 
ENGINEERS 
New York Office, 220 Broadway, New York, N. Y. 
Cuban Office, Amargura 23, Havana, under J. C. 
Porter. Registered Mining Engineer under 
Cuban law. 


COPELAND, Durward 


METALLURGICAL ENGINEER 
Casilla 53, Oruro, Bolivia, South America 


CRANSTON, Robert E. 


MINING ENGINEER 
1213 Hobart Bldg., 582 Market St. 
San_ Francisco "2 Rector St., New York 
Cable: Recrans Code: MeNeill 1908 


CRUGER, James P. 
MINING ENGINEER 


Twenty years Mexico. Examinations anywhere 
Address Parral, Chihuahua, Mexico 


DAHL & WARTENWEILER 


ENGINEERS, DESIGNERS AND BUILDERS 
Of Mine, Metallurgical and Industrial Plants 


Central Bldg., Los Angeles, Cal. 


DARLING, Harry W. 


MINING ENGINEER P 
Box 489, Timmins, Porcupine Districs 
Ontario, Canada 


DEFTY, W. E. 
MINING ENGINEER 


Phoenix, Arizona 
618 North Third Avenue 


DEMMING, Henry C. 


MINING ENGINEER, GEOLOGIST, MINERAL- 
OGIST AND CHEMIST 
Offices and Laboratory 

1152 Mulberry St., Harrisburg, 


DENNIS, Clifford G. 
MINING ENGINEER 


Crocker Bldg., San Franctsco 
Sinned Code: McNeill 










































































































































































Appraisal of possibilities outlining development 
work, geologic mine maps 


Bullitt Bldg., Philadelphia, Pa. 
Code: Bedford-McNeill 


GARZA, Aldape,, \.M., E.M., M.E. 


CONSULTING GEOLOGIST AND MINING 
ENGIN SER 

Examination and Management of Properties 

rE Box 229, Torreon, Coahuila, Mexico 


GEMMILL, David B. 
MINING AND METALLURGICAL ENGINEER 


Specialty Treatment of Complex Ores 
1201 Hibernian Bidg., Los Angeles, Cal. 











































OF MEXICO 


Examination and Management of Mines 
~~ Engineer Mail Address 
I._M. Hirschfield Apartado 2467 Mexico Cit 


EYE, Clyde M. 
MINING AND METALLURGICAL ENGINEER 


1006 Hecbart Blidg., San Francisco, Cal. 
Cable: Eyecon Code: Western Union 


FARISH, George E. 


CONSULTING MINING ENGINEER 
25 Broad St., New York 


FARISH, John B. 


M)NING ENGINEER 
No_provessional work accepted 
Address: Stanferd Court, San Francisco, Cal. 
Cable: Farish 


FERRIER, W. F. 
CONSULTING \MINING ENGINEER AND 
GEOLOGIST 

















































MINING ENGINEER 
Piacer Mining and Magnetometric Determinations of 

Mineral Concentrations in the field. 
300 Haight St., San Francisco, Cal. 


GIANELLA, Vincent P. 
MINING ENGINEHNR 
429 Marsh Avenue, Reno, Nevada 


GRAHAM, Stanley N. 
MINING ENGINEER 


Mining and Metallurgical Dept., Queens University 
Kingston, Ont., Canada 


GRANT, Wilbur H. 


GEOLOGICAL AND MINING ENGINEER 
1213 Hobart Bldg., 582 Market St. 


San Francisco 
Code: Bedford McNeill 


Grondijs, H. F. Sohnlein, M. G. F. 
GRONDIJS & SOHNLEIN 


CONSULTING MINING ENGINEERS 


Specialty: Mining and Milling of Bolivian Tin Ores. 
Completely equipped metallurgical plant for testing 
ores in any quantity up to 10 tons. 


Office: Compania 1264 
Ore Testing Works: Avenida Manuel Montt 1561, 
Santiago, Chile. Cables: Grondysohn. 


GRUGAN, Justice F. 
MINING ENGINEER 
135 Broadway, New ‘York 


Cable Address: Jusgrugan, New York 
GUESS, H. A. 
MINING ENGINEER 
120 Broadway, New York City 


HALL, R. G. 


MINING AND METALLURGICAL ENGR. 


Complex Ores, Electrolysis 
University Club St. Louis, Mo. 


HALLORAN, Will 
MINING ENGINEER 
Kingman, Arizona 


















Penn. 




































Cable: 


DICKERMAN, Nelson 


MINING ENGINEER 
The Insurance Exchange, San Francisco 
Cable: Deerhodor Code: McNeill 1908 


DORR, John V. N. 


President, The Dorr Co., Metallurgical and Chem- 
ical Engineers. Invest.gations, Plant Design 


101 Park Ave., New York 


52 St. Andrew’s Gardens, 


FESING, Herman W. 
MINING ENGINEER 


Lake Superior Copper and Iron Examinations, 
Houghton, Mich. 


FINCH, John Wellingtor 
MINING GEOLOGIST AND ENGINEER 
14 Wall St., New York. Telephone: Rector 8754 


FINLAY, J. R. 
MINING ENGINEER 
xsoom 1410, 170 Broadway, New York 


Toronto, Canada 





















































































MINING ENGINEER 
Kotchiu, Yunnan, China, U. S. Address: 218 
Boston Bldg., Denver, Colo. 
Code: Bentley 


DREW, C. V. 
MINING ENGINEER 
With Cerro de Pasca Copper Corporation, Room 4, 
Fifth floor, 15 Broad St., New York 


DUDLEY, H.C. 


MINING ENGINEER 
704 Lonsdale Bldg., Duluth, Minn, 


DUNCAN & LINDLEY 
MECHANICAL ENGINEERS 


for Mines and Mills. 649 Mills Bldg., 
San Francisco, Cal. 


DUNNING, Charles H. 


a MINING ENGINEER 
| Prescott, Arizona 














¥ITCH COMPANY, Walter Jr. 















SHAFT AND TUNNEL CONTRACTORS 



























Eureka, Utah 









FISHER & LOWRIE 
CONSULTING GEOLS. AND FUEL ENGRS. 
Ist. National Bank Bldg., Denver 
1409, 170 Broadway, New York 
Cable: Califishoil Usual Codes 
FLAGG, Arthur Leonard 

CONSULTING ENGINEER 


306 Goodrich Bldg., Phoenix, Arizona 
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HAMILTON, E. M. 
METALLURGIST HAMILTON, BEAUCHAMP and WOODWORTH 
Specialty: Cyaniding Gold and Silver Ores . 
419 The Embarcadero, San Francisco E. M. Hamilton F. A. Beauchamp 8. E. Woodworth 
CONSULTING METALLURGICAL ENGINEERS 
HAMILTON, Fletcher 
a poe MINING Office, 419 The Embarcadero, San Francisco 
State Mineralogist of California, 1913-1923 Telephone: Sutter 5266 Cable Address: Hambeau Codes: West. Union: Bed. McNeill 
Res Hobart Bidg., San Francisco 
HAMILTON, Orr R., HOSKIN, Arthur J. JULIAN, E. A. 
CONSULTING MINING ENGINEER CONSULTING ENGINEER MINING ENGINEER 
No tax work solicited 214 Transporation Bldg., University ef Illinois Goldfield Consolidated Mines Exploration Co. 
Cosmos Club, Washington, D. C. Urbana, Illinois Crocker Bldg., San Francisco, Cal. 
ee ee ee ie ne GEOLOGIST JUSSEN, Edmund 
120 Broadway, New York 36 Nat. Bank of Montana Bldg. 2546 Warring St., Berkeley. Cal 
Code: Bedford-McNeill Helena, Montana Code: Bedford-McNeill 
HAMPTON, William Huntley HOWARD, Guy C. KEENAN, EDWARD T., 
MINING AND CIVIL EN@INEER, CHEMIST, es : Brewster, Florid: 
Direct Production, Refined Oils and Ammonia from Oil CHEMICAL ENGINEER AND WETALLURGIST Hydraulic, mechanical, ‘electrical " peeblome in con- 
Shales, Coals, Peat, ete., by Hampton-Ryan Process 








475 West Park St., Portland, Oregon 


HARDY, J. Gordon 
\ MINING ENGINEER 
Room 1505, 60 Broadway, New York City 


HARPER, Harry A. 


MINING ENGINEER 
Manager Harper Co., Engineers and Importers, 
La Paz, Bolivia 
Cable: Bentley’s Code 


HARRIS, Joseph W. 
Chemical, Metallurgical and Mining Patents 
Washington Loan & Trust Bldg., Washington, D. C. 


HEINZ, N. L. 


ENGINEER 

Design and erection of zinc and Sulphuric Acid 
plants and parts thereof 

River Forest, Illinois 


HENDERSON, H: P. 


MINING ENGINEER 
522 Fifth Ave., New York 


HERSEY Co., Milton, Ltd. 


MINING ENGINEERS 
Consultation, Examination and Management 
84 St. Antoine St., Montreal, Can. 
“‘Milhersey’’—Bedford-MeNeill Colle 


HERSHEY, Oscar H. 
, CONSULTING MINING GEOLOGIST 


19 Fordonia Bldg., Reno, Neva¢a 
Cable: Hershey Code: McNeill 


HESS, Rush M. 


MINING ENGINEER 
Examination, Consultation, Supervision, 807 Brown- 
arx Bldg., Birmingham, Ala. i 

Cable: ‘‘Rumihe. Code: Bedford-McNeill 


K. F. HESS and C. A. METTE 
CONSULTING ENGINEERS 
Mining, Metallurgy, Petroleum, Plant Design, 
Construction, Operation 
511 Central Bidg., Los Angeles, Cal. 
HILLS, Victor G. 


MINING ENGINEER 
312 17th St., Denver, Colo. 











Harper, 





























HODGE, JOHN E. 
EXPLORING ENGINEER 
1760 Hennepin Ave., Minneapolis, Minn. 





HOFFMAN, John D. 
MINING ENGINEER 
1 London Wall Buildings, London, E.C.2 


Usual Codes 
HOFFMAN, Karl F. 
MINING ENGINEER 
Cable: Manhoff 2 Rector St., 


HOFFMAN, Ross B. 
MINING ENGINEER 


228 Perry St., Oakland, Cal. 
Siberhof 


HOLDEN, Edwin C. 
CONSULTING MINING ENGINEER 


1100 Garrett Bldg., Baltimore, Md. Code: Bedford- 
McNeill. Cable: ‘‘Nedloh,’’ Baltimore 5 


New York 


Cable: 


HOLLAND, L. F. §. 
MINING ENGINEER 
1718 La Brea Avenue, Hollywood, Cal. 
HOLLIS, H. L. 


ULTING MYNING ENGINEER AND 
_— ' METALILURGIST 


435 Railway Exchange, 8() E. Jackson Blvd., Chicago 












Stuart Bldg., 


HOWIE, A. S. 


MINING ENGINE 2R 
Casilla No. 1507, Lina, Peru 
Telegrams and Cables: Howie, Lina 


Bentley’s Code 
HOYLE, Charles 


MINING ENGINEER 


Apartado 8, El Oro, Mexico 
MINING ENGINEER 


Seattle, Wash. 

























HUNTOON, Louis D. 
MINING ENGINEER 
2 Rector St., New York 


HUNT & Co., Robert W. 
MINING ENGINEERS 


Exam‘nations and Reports of Properties and Proc- 
e'ses, Development of Properties, Consulta- 
tion Assayers and Chemists, Inspection and 
Tests Materials, Machinery and Structural 

Steel for Structures. Chicago, Ill. 


HURST, George L. 
MECHANICAL ENGINEER 


Gold Dredging and Hydraulic Engineering 
58 Sutter St., San Francisco, Cal. : 


HUTCHINS, John Power 
CONSULTING MINING ENGINEER 


Room 3700, 120 Broadway 
New York 


HUTCHINSON, Rando!ph B. 


MINING ENGINEER 
1008 Central Building, Los Angeies, Calif. 


HUTCHINSON, W. Spencer 


MINING ENGINEER 
201 Devonshire St., Boston, Mass. 


INGALSBE, F. R. 


GEOLOGIST AND MINING ENGINEER 

Reports and Appraisals of Oil, Coal and 
Mineral Lands 

Missoula, Montana 


JAEGER, Frederick 


CHEMIST AND METALLURGIST 

Speceialty: Copper refining and manufacturing of 
sodium cyanide 

17 Gramercy Park, New York City 


JANIN, Charles 


MINING ENGINEER 


716 Kohl Bldg., San Francisco 
Charjan Code: 


JENKS, Arthur W. 
MINING ENGINEER AND METALLURGIST 


1560 Le Roy Ave., Berkeley, Cal. 
Cable: Jenksville 


JENKS, T. H. 
CONSULTING MINING ENGINEER 


1221 Royal Court, Los Angeles, Cal, 
Bedford-McNeill, Moreing & Neal 

























































Cable: MeNeill 













Codes: 





JONES, C. Colcock 
MINING ENGINEER 
102 So. Occidental Boulevard, Los Angeles, Calif. 


Code: Bedford-MeNeill 
JONES, William F. 


Qil and. Coal Examinations, Topographic and Geologic 
Mapping. West Indian and Central American 
explorations. 222 Charles River Road, 
Cambridge, Mass. 


JORALEMON, IRA B. 
MINING ENGINEER AND GEOLOGIST 


1402 California Commercial Union Bldg., 
San Francisco, Calif. ; 





nection with Hydraulic Mining and moving of solid 
material by pumps. 


KEENE, Amor F. 
CONSULTING MINING 


233 Broadway, 
Kamor. New York 


KELLY, Sherwin F, 


MINING GEOLOGIST AND ENGINEER 
Beinn A. Kyor, Lawrence, Kansas, Sole Amer Rep. 
Electrical. Prospecting by “‘C. & M.’’ Schlumberger, 
Paris, France. H. R. Conklin, Joplin, Mo., Methods. 


KENNARD & BIERCE 


MINING AND METALLURGICAL ENGRS. 


Mill Design and Construction. Filtration 
Hollingsworth Bldg., Los Angeles, Cal. 


KENNEDY, JULIAN 


ENGINEER 
The Bessemer Building, Sixth St. and Duquesne Way 
Pittsburgh, Penn. 
Cable Address: ‘‘Engineer,’”’ Pittsburgh 


KINNON, William H. 


MINING ENGINEER AND METALLURGIST 


210 San Francisco St., El Paso, Texas 
Fallon, Nevada 


KINZIE, Robert A. 
MINING ENGINEER 
First National Bank Bldg., San Francisco 


KIRBY, Edmund B. 


>-- 


ILNING ENGINEER AND METALLURGIST 
918 Security Bldg., St. Louis 
Specialty: The expert examination of mines 
and. metaliurgical enterprises 


KITHIL, K. L. 


CONSULTING MIN’G & INDUSTRIAL ENGINEER 
Rare earths and rare metal ores, Exploration, 
management. 
Denver, Colo. 


KLEPETKO, Frank 
MINING AND METALLURGICAL ENGINEER 


80 Maiden Lane, New York and Apartado 708 
Lima, Peru 


KNOX & ALLEN, 


Henry H. Knox, John H. Allen 
MINING AND METAL ENGINEERS 
160 Broadway, New York 
Cable Address: ‘‘Allenox,’’ New York 


KREJCI, Milo W. 
CONSULTING METALLURGICAL FNGINEER 


Smelting and refining of copper and lead 
557 Clinton Ave., Newark, N. J 


ENGINEER 


New York 
Cable: 








development, ore treatment, 
Radium Bldg., 


KRUMB, Henry 
MINING ENGINEER 
Felt Bldg., Salt Lake City, Utah 


KUNZ, George F. 


GEM EXPERT 
c/o Tiffany & Co., 401 Fifth Ave., New York 


LABARTHE, Jules 





METALLURGICAL ENGINEER 
85 Second St., 


LAKENAN, C. B. 
MINING ENGINEER 
McGill, Nevada 


LASIER, Frederick G. 
MINING ENGINEER 


Holly, Mich., or c/o Detroit Club, Detroit, Mich. 
LATHAM, Mare L. , 


Treatment of Gold and Silver Concentrates 
Angels Camp, ;Cal, 


San Francisco 








| 
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LAWTON, Nathan O. 
MINING ENGINEER 
Examinations, Reports, Management; Years of Ex- 
perience. Boston Bldg., Salt Lake City, Utah 


| LEHMANN, Charles 
. MINING ENGINEER 


Examination and Management of Properties 
Casilla, 1364, Santiago, Chile, S. A. 





LE FEVRE, S. 
CONSULTING MINING ENGINEER 


Magnetic Iron Ore. Testing Laboratory Available 
Forest Glen, Ulster County, N. Y. 


LEV ASSEUR, Charles 


CONSULTING MINING ENGINEER 
Surveys, Reports, Development and 
Management of Mines 

Yellville, Ark., Joplin, Mo. 


LEVENSALER, L. A. 
MINING ENGINEER 
512 Hoge Bldg., Seattle, Wash. 
LINDBERG, Carl O. 


MINING ENGINEER 
1218 Pacific Mutual Life Bldg., Los Angeles, Cal. 
Cable: ‘‘Carlind’’ 

Code: Smelters and Bedford-MeNeill 


LINDLEY, Curtis, Jr. 
MINING ENGINEER 
604 Mills Bldg., San Francisco, Cal. 


LINDSLEY, Thayer 
MINING GEOLOGIST 
Peterboro, N. H. 


LINTON, Robert 
MINING ENGINEER 
120 Broadway, New York City 


Code: Bedford-McNeill 
LLOYD, R. L. 


METALLURGICAL ENGINEER 
Specialty: Pyro-Metaliurgy of Copper and Asso- 
ciated Metals. 29 Broadway, New York 
Cable: Ricloy Code: McNeill & Miners & Smelters 


LOCKE, Augustus 


Examinations, 






















MINING GEOLOGIST 
788 Mills Bldg., San Francisco, Cal. 





LONGYEAR COMPANY, E. J. 
MINING ENGINEERS 


Diamond Core Drilling, Shaft Sinking and Mine 
Development, Diamond Drill Manufacturing 
Security Bldg., Minneapolis, Minn. 

1 Cabie: Longco Code: MeNeill 





(Tone: Frederic H. 

CONSULTING MINING AND METALLURGICAL 
{ ENGINEER 

1 38 So. Dearborn St., Chicago, Ill. 


Cewick, Moreing & Co. 


LORING, E. A. 
MINING ENGINEER 
62, London Wall, London, E.C., 2 
Ringlo Usual Codes 



















Cable: 










LORING, W. J. 
MINING ENGINEER 
Specialty: Mine Management and Examination of 
Mining Properties 
614 Crocker Bldg., San Francisco, Cal. and ¢/o Bewich 
Moreing & Co., 62 London Wall, London E.C.2 
Cable: Wantoness Usual Codes 























LOVEMAN, Michael H. 


MINING GEOLOGIST 
36th floor. Telephone Barclay 7583 
233 Broadway, New York 


LUCKE, P. K. 


CONSULTING MINING ENGINEER 
Avenida Isabela La Catolica, Num, 25 
Mexico City 
Cable: Lucke, Mexico City 


MacBOYLE, Errol 


MINING ENGINEER AND GEOLOGIST 
1112 Hobart Bidg., San Francisco 


Cable: ‘‘MacBoyle,”’ ‘San Francisco. Usual Codes 


MacDONALD, Bernard 
CONSULTING MINING ENGINEER 


Calle Colegio No. 3 
Parral, Chihuahua, Mexico 
P. O. Address, Apto. 54 Code: Bedford-McNeill 
MAJOR, Charles Edward 
REGISTERED MINING ENGINEER 


P.O. Box 474, Prescott, Arizona 
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| MARSHALL, N. C. 


MINING ENGINEER 


Buenaventura, Colombia 
South America 


MATHEWSON E. P. 
CONSULTING ENGINEER 


Nor.-Ferrous Metallurgy 
42 Broadway, New York 


MAYER, LUCIUS W. 
MINING ENGINEER 


Rogers, Mayer & Ball, 42 Broadway, New York 
Cable Address: Alhasters 
H. G. McClain W. P. Cary | 


McCLAIN & CARY 
MINING & METALLURGICAL ENGINEERS 
Geology, Mill Design, Management 
Leadville, Colorado 


McLANIEL, G. G. 
U. S. MINERAL SURVEYOR 
Surface and Underground Surveys and Maps 
1026 Mills Bldg., San Francisco 


McDERMOTT, E. D. 
MINING ENGINEER 
The Dene Boro Green, Kent, England 


McGREGOR, A. G. 
ENGINEER 


Design of Metallurgical Plants 
Warren, Arizona 


MEAD, H. L. 
MINING ENGINEER 


American Cyanamid Co. 
511 Fifth Ave., New York 


MEISSNER, C. E. 
MINING ENGINEER 
141 Broadway, New York City 


MERRILL COMPANY, THE 


Charles W. Merrill, Pres. 
Merrill Zine Dust Precipitation Process, Crowe Vacuum 
Precipitation Process, The Merco Nordstrom Plug Valve 
121 Second St., San Francisco, Cal. 


MILLS, Edwin W. 
MINING ENGINEER 


1 Nan Chin Tze, Peking, China 
“Edmills”’ Usual Codes 



















Cable: 








MINARD, Frederick H. 
MINING ENGINEER 


41 East 42nd St New York City 
Tel.: Murray jill 9076 
Cable: Frednard Code: MeNeill 


MITKE, Charles A. 


CONSULTING MINING ENGINEER 
Mine Ventilation—Mining Methods 
Bisbee, Arizona 


MOHAVE ASSAY AND 
ENGINEERING OFFICE 


R. C. JACOBSON 


REGISTERED MINING ENGINEER, MINING 
CHEMISTS AND ENGINEERS 


Ore Testing Laboratory, Mine Reports and 
Mill Design 


Kingman, Arizona 


MORRIS, F. L. 
MINING ENGINEER 


1057 Monadnock Bldg., San Francisco 
Cable: Fredmor Code: MeNeill 


MUDD, Seeley W. 
MINING ENGINEER 


1203 Pacific Mutual Bldg., Los Angeles, Cal. 
Code: Bedford-McNeill 


MUIR,N.M. __ 
MINING AND PETROLEUM ENGINEER 


1024 Mills Bldg., San Francisco 
425 Flynn Ames Bidg., Muskogee, Oklahoma 


MUNRO, C. H. 
MINING ENGINEER 


San Francisco 
Code: MeNeill 









1057 Monadnock Bldg., 
Cable: Munro 





MUNROE, H. S. 
MINING ENGINEER 
Anyox, British Colombia 


NEILL, James W. 
METALLURGIST AND MINING ENGINEER 


351 California St., San Francisco, Cal. 
Pasadena, Cal. Salt Lake City, Utah 


NEWMAN, M. A. 
MINING ENGINEER 
Union League Club, San Francisco, Cal. 
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NEWMAN, M. H. f 
MINING GEOLOGIST 


e/o American Zinc, Lead & Smelting Co. 
Mascot, Tenn. 








NICHOLSON, Francis 


CONSULTING MINING ENGINEER 

36 Wes 44th Street, New York City 
Consultation, Examination, Reports. Spec.: Oil Shale 
Con. Engr. Amer. Keroleum Corp. Cable: Amkerocorp 


NOTMAN, Arthur 
MINING ENGINEER AND GEOLOGIST 
Room 1410, 170 Broadway, New York City 


NOWLAND, Ralph C. 


Hobart Bldg., San Francisco 
In charge Exploration Dept. of D. C. Jackling 


O’KEEFFE, Edward C. 
Metallurgy and Ore Dressing Tests 
Flat River, Mo. 


OLSON, C. Le Roy 
METALLURGICAL AND MINING ENGINEER 
c/o Sierra Magnesite Co., Porterville, Calif. 


OSBORN, Walter X. 
CONSULTING MINING ENGINEER 
Gila Bend, Arizona 


PACKARD, George A. 


MINING ENGINEER AND METALLURGIST 
50 Congress St., Boston, Mass. 
Cable Address: ‘‘Geopack,’’ Boston 

























PAGE, Wm. Kingman 


CONSULTING METALLURGICAL ENGINEER 
Hydrometallurgical and Electrometallurgical Research, 


Design, Development and Investigation of 
Non-ferrous Metallurgical Plants 
and Processes 


56 Pine St., N. ¥. City Colorado Springs, Colo. 


PALMER, T. H. 
B. E., Fel. Chem. Soc., ete. 
CONSULTING ENGINEER 
Valuing, Organizing, Technical Advice, Mining 


Metallurgy, Flotation and Selective 
Flotation Processes 


Collins House, Melbourne 
Cable: ‘‘Remlap,’’ Melbourne 


PAYNE, C. Q. 
MINING ENGINEER 
82 Beaver St., New York 


PAYNE, Henry Mace 
CONSULTING MINING ENGINEER 


Machinery Club, 50 Church St., New York 
Cable: Macepayne Usual Codes 


PERKINS, Walter G. 
62, London Wall, London, E.C. 2 
Cable: Ochomdyelo 


PERRET, Leon A. 


CONSULTING MINING ENGINEER 
Platinum and Gold Placer Mining 
30 years’ practical work in Siberia 
100 Bluff, Yokohama, Japan 


PERRY, O. B. 
MINING ENGINEER 
120 Broadway, New York 


PICKERING, J. C. 
CONSULTING MINING ENGINEER 


Avenida Juarez 83, Mexico City, Mexico 
Cable: Keringpic 


PLATE, H. Robinson 


MINING ENGINEER 
Examination, Development and Management 
Hobart Bldg., San Francisco, Cal. 

Code: Bedford-McNeill 


Howard Poillon 


POILLON & POIRIER 
MINING ENGINEERS 
42 Broadway, New York 


PRICHARD, W. A. 
MINING ENGINEER 


Colombian Corporation, Limited 
Apartado 104, Barranquilla, Colombia 


PURINGTON, C. W. 
MINING ENGINEER 


527 Kaijo Bldg., Tokyo, Japan 
Cable Address: c/o Hansanter 





































C. H. Poirier 
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RAKOWSKY, Victor 
MINING ENGINEER 


In the development Miami Zinc Fields, Oklahoma. 
Address: Joplin, Mo. Code: Bedford- MeNeill 


REED, Avery H. 
MINING ENGINEER 
Zine and Lead Ores 
Fluorspar, Marion, Ky. 


REID, J. A. 
MINING ENGINEER 


O’Brien Mine 
Cobalt, Ont. 


REID, Walter L. 
CONSULTING MILL ENGINEER 
The Metals Exploration Company 
1213 Hobart Building, 201 14th Street 
San Francisco, Calif. Denver, Colo. 
RICHARDS, Gragg 
MINING GEOLOGIST 


145 West 82nd St., New York 


bert H. Richards Char. ae nn ke 
RICHARDS & LOCKE § ,NaiNs 


Careful Concentration Tests for Design of 
Flow Sheets for Difficult Ores 
69 Massachusetts Ave., Cambridge 39, Mass. 


RICKARD, Forbes 
MINING ENGINEER 
305 Engineers Building 


Denver, Colorado 
RICKETTS, L. D. 
CONSULTING ENGINEER 
25 Broadway, New York 


RITTER, A. Etienne 
MINING ENGINEER AND GEOLOGIST 
Colorado Springs, Colo. 


RIVOIRET, M. Raymond 


Ingenieur des Mines 
Mortain, Manche, France 


ROBBINS, P. A. 


100 Prospect Ave., Highland Park, Ill, 
Telephone ‘“‘Highland Park 529” 


ROBERTS, Milnor 


MINING ENGINEER 

The Pacific Northwest British Columbia 
and Alaska 

Seattle, Wash. 







University Station, 


ROGERS, Edwin M. 
CONSULTING MINING ENGINEER 


32 Broadway, New York 
Emrog Code: McNeill 














Cable: 





Allen H. Rogers, Sydney H. Ball, Lucius W. Mayer 
ROGERS, MAYER & BALL 
MINING ENGINEERS 


42 Broadway, New York 
Alhasters 







Cable: 





ROLLER, Arthur H. 

MINING AND METALLURGICAL ENGINEER 

Mine Examinations, Ore Treatments and Management 
438 Equitable Bldg., Denver, Colo. 


ROSE-MARTIN, H. 


MINING ENGINEER AND METALLURGIST 
‘*Milo.”’ Consultant, Executive, Investiga- 
tions, Reports. Africa, South of Equator 

63 Cullinan Bldg., Johannesburg. Telegrams, 


RUBIDGE, Frederick T. 


MINING ENGINEER l 


Examinations, Development, Management 
41 Broad St., New York City 


ROYCE, Stephen 


CONSULT. MINING ENGINEER AND GEOLOGIST 
Exploration, Operating, Valuation, Examination 
Science Hall, Madison, Wis. 

Mining Office and Residence, Crystal Falls, Mich. 


RUTHERFORD, Forest ypsoe ess 


Ore Smelting Contracts Investigated, Smelting and 
Milling of Copper and Lead Ores, Design 
and Construction 

120 Broadway, New York 


| SANDERS, A. D. 


MINING ENGINEER 
Reports, Consultation and Management, Specialty 
Manganese. Stow Bedon, Norfolk, Eng 
Codes: A.B.C., 5th Ed.; Bedford-MeNeil! 


SAUNDERS, T. Skewes 


MINING ENGINEER 
Examination, Consultation and Management 
University Club 
Rueareli_ 35, Mexico, D. F., Mexico 
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SCHMIDT, Henry C. 
MINING ENGINEER 


c/o Critchett & Ferguson, Custom Assay Office 
210 San Francisco St., El Paso, Texas 


SCHROTER, George A. 
MINING ENGINEER 
111 Broadway, New York 


SEMPLE, C. Carleton 
MINING ENGINEER AND METALLURGIST 


Apartado 162, Trujillo, Peru, So. America 


SHALER, Millard K. 
MINING GEOLOGIST AND ENGINEER 


66 Rue de Colonies 
Brussels, Belgium 


SHIPP, E. Maltby 


CONSULTING MINING, METALLURGiUAL 
ENGINEER AND TIMBERLAND FACTOR 


115 Broadway, New York City 


SHORT, Frank R. 
MINING ENGINEER 


1057 Monadnock Bldg., San Francisco 
Cable Address: *‘Muskeg’’ 


SIMONDS, F. M. 
MINING ENGINEER 
25 Madison Ave., New York 


SIMPSON, W. E. 
MINING ENGINEER 


Swastika, Ontario, Canada 
Cable: Simpson-Swastika 


SIZER, F. L. 
CONSULTING MINING ENGINEER 
1006 Hobart Bldg., San Francisco 


SLAK, John 


CONSULTING MINING ENGINEER 
Examinations, Reports, Management, Exploration, 
Advice to Investors in Mining Properties 
Mayer, Arizona 


SMITH, Howard D. 
MINING ENGINEER 


15 Broad St., New York 
Franklin W. Smith Ralph A. Ziesemer 


SMITH & ZIESEMER 
MINING ENGINEERS 
Bisbee, Ariz. Code: McNeill 


SPEARMAN, Charles 
B. Sc. M. A. Min. Geologist and Engineer. Testing 


all Ores; Flow Sheets. Specialty: Graphite 
Concentration. Power Bldg. Montreal, Que. 


SPENCER, L. B. 
MINING ENGINEER 
Reports on Nevada Mines. Mina, Nev. 


SPILSBURY, P. Gybbon 
MINING ENGINEEK 
Room 6, Berryhill Bldg., Phoenix, Ariz. 


STEBBINS, Elwyn W. 
MINING AND METALLURGICAL ENGINEER 
814 Mills Bldg., San Francisco 


STEELE, HEATH 


Mining Engineer, c/o Cia Minera de Penoles, S. A., 
Monterey, N. Leon, Mexico 


STEVENS, Arthur W. 
MINING ENGINEER 
Pionzerville, Idaho 


STEVENS, Frank G. 
MINING ENGINEER 


77 Journal Bldg., Boston., Mass., and 36 Oakmount 
Road, Toronto, Canada 


STEVENS, T. N. 


Engineer U. S. Mineral Surveyor, Surface and Under- 
ground Surveys. 


108 Scott St., Tucson, Ariz. 


STEWART, Irvine E. 
PETROLEUM GEOLOGIST 
Hotel Rainbow, Great Falls, Montana 


STEWART, R. H. 
MINING AND METALLURGICAL ENGINEER 
Vancouver Block, Vancouver, B. C. 































STORM, L. W. 


CONSULTING MINING ENGINEDR 
MINING GEOLOGIST 
1313 Alaska Bldg., Seattle, Wash. 


STRACHE, Walter 


MINING ENGINEER 

Bolsa, Commercio, Casilla 1105, Oficiana 
Santiago, Chile 

Cable Address: ‘‘Nangoi,’’ 


STRAIN, James H. 


Consulting Engineer. Examination of Mines for 
investors only. 

With Star Mica Mining Co., 52 Broadway, N. Y., 

and Canaan, N. H, 


STRAUSS, Lester W. 
ENGINEER OF MINES 


Casilla 514, Valparaiso, Chile, S. A. 
Cable: Lestra-Valparaiso Code: McNeill 


SUMMERHAYES, Maurice W. 
r MINING ENGINEER 

Examinations, Diamond Drill Programs, Development 
and Management of Properties 

Confederation Life Bldg., Toronto, Canada 


SUSSMAN, Otto, Ph.D. 
MINING ENGINEER 
61 Broadway, New York 


TAYLOR, G. Cleveland 


MINING ENGINEER 

U. S. Mineral Surveyor 
Examination and Direction of Development 
Redding, Cal. Randsburg, Cal. 


THAYER, B. B. 
MINING ENGINEER 
25 Broadway, New York 


THORNE, W. E. 
MINING ENGINEER 


8 Old Jewry, London E. C. 2 
Code: McNeill 


TIMMONS, Colin 
MINING ENGINEER 
Modena, Utah 


TITCOMB, H. A. 
MINING ENGINEER 


c/o A. Chester Beatty, 25 Broad St., New 
Code: Bedford-McNeill —_ 


TOMLINSON ENGINEERING CO. 


Engineers, Metallurgists. Mine Surveys and De- 
velopment, Examinations anywhere, 


Venezia, Ariz. 


TORBERT, James B. 
MINING ENGINEER 
201 Phillips Court, Owensboro, Ky. 
TURNER, H. W. 
MINING GEOLOGIST 


593 Mills Bldg., San Francisco 
Cable: Latiic Codes: MeNeill-Broomha]! 


TURNER, J. K. 
MINING ENGINEE?: 
Goldfield, Nevada 







Santiago 






















































































TYRRELL, J. B. 
MINING ENGINEER AND GEOLOGIST 


534 Confederation Life Bldg., Pea Canada 
208 Salisbury House, London, 


» 2, England 


VANDEGRIFT7, J. A. 
CONSULTING ENGINEER 


115 Broadway, New York City 
Cable Address: Javande, N. Y. 


VAN LAW, C. W. 

CONSULTING ENGINEER 
Investigation, Development and Management of 
Mining and Petroleum Properties 
Woolworth Bidg., New York City 


VAN WAGENEN, H. R. 
MINING ENGINEER 
607 Van Nuys Bidg., Los Angeles, Calif. 


WALLACE, Louis R. 
MINING AND METALLURGICAL ENGINEER 
c/o 3926 McKinley St., Chevy Chase, D. C. 


WARD, William F. 
MINING ENGINEER 


Compania Mirera Choco-Pocifice Buenaventura 
Colombia, S. Ay 


WARRINER, R. C. 
CONSULTING MINING ENGINEER 
Room 1804, 43 Exchange Place, New York 
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WILSON, Ridgeway R. 

Mining Engineer, Examinations, Reports, Valuation, 
Design and Supervision Construction Plant, 
Equipment, Development and Operation 
Victoria, B. C., Can. 


ITHERELL Charles 8. 5.9.20 ¢y57 


Metallurgical Engineer. Development, Design and 
Investigation of Metallurgical Plants and Proc- 
esses. Thermo-Electro and Hydro Metallurgy 
150 Nassau St., N. Y. Cable: ‘‘Metwith’’ 


WISHON, W. W. 


MINING ENGINEER 
Appraisals, Consultation, Management. 30 years’ 
experience, western metal mining and metallurgy. 
Kingman, Arizona 


WOLF, Harry J. 
MINING ENGINEER 


42 Broadway, New York 
Cable: Minewolf Codes: Bedford-McNcill 













WEBBER, Morton 
MINE VALUATION AND DEVELOPMENT 
165 Broadway, New York 


WEEKES, Frederic R. 
MINING ENGINEER 


Examination and Development of Properties 
233 Broadway, New York 


WESTERVELT, William Young 
CONSULTING MINING ENGINEER 


522 Fifth Ave., New York 
Cable: Casewest Code: Broomhall’s 


WHEELER, H. A. 


MINING ENGINEER 

Reports on Oil and Mining Properties 
408 Locust St., St. Louis, Mo. 

Cable: ‘‘Wah.”’ St. Louis 


WHITE, Charles H. 


CONSULTING GEOLOGIST 
788 Mills Bldg., San Francisco 


WHITE, J. E. 
CONSULTING ENGINEER 
Bothin Bldg., 


Burch, Hershey & White 

WHITE, Lloyd C. 
CGNSULTING ENGINEER 
Crocker Bldg., San Francisco 


WHITMAN, Alfred R. 


, 
MINING GEOLOGIST 
Underground Programmes. Orebody Problems 
University of California 
Southern Branch, Los Angeles, Cal. 


WHITMORE, Claude C. 


CONSULTING MINING ENGINEER AND 
METALLURGIST 


_.3216 Bayard St., Butte, 


WILFLEY, Clifford R. 
MINING ENGINEER 

Examinations and Management 

Ouray, Colo. 


J. H. Devereux W. B. Devereux, Jr. 


WILKENS and DEVEREUX 









YOUNG, E. J. 
CONSULTING GEOLOGIST AND ENGINEER 












Offices and Laboratory 
Story Bldg., Los Angeles, California, U. S. A. 




























Examinations and Reports on all Mineral Deposits, 
Formations and Processes of Extraction 






















20 years’ experience in the Western States, Pacific 
Coast States, U. S. A., Mexico and Central 
America 


ZALINSKI, Edward R. 
MINING ENGINEER 


821 Newhouse Bldg., Salt Lake City 
Examination. Geological Mapping Development 


ZIEGE, M. E. 
MINING GEOLOGICAL ENGINEER 
Mapping, Reorganizations, Financing 

Geological and Topographical Surveys and 
Box 1270, Tonopah, Nevada 


ZEIGLER, Victor Tel. ; 


GEOLOGICAL ENGINEER 
Examination of oil lands and mineral deposits 
Geologic and structural maps 
415 Empire Bidg., Denver, Colo. 









































WRIGHT, Charles Will 
MINING ENGINEER 


Via Francesco Crispi. 10, Rome (6) 
Tel, 14-85. Telegraphic Address: Minesplor, Rome 







































WRIGHT, Ira L. Golden 119 


MINING ENGINEER 
Examinations, Consultation and Management of Mines 
Silver City, N. M. 


WRIGHT, Louis A. 


MINING ENGINEER 
224 Warren Road, San Mateo, Calif. 
Bentley’s Complete Phrase Code 


WROTH, James S. 
MINING ENGINEER 
Room 827, 2 Rector St., New York 


WYMAN, Henry 
CONSULTING METALLURGIST 


Cedral S, L. P., Mexico 

















Santa Barbara, California 
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YEATMAN & BERRY 
CONSULTING MINING ENGINEERS 
Examination, Development and Management of 




























Properties 
CONSULTING MINING ENGINEERS ‘ 
120 Broadway, N. ¥. 7, Victoria Ave., London Room 1604, 165 Broadway, New York 
Cable: Kenreux Code: Bedord-McNeill Cable: Ikona Code: Bedford-McNeil) 





Its Direct— 


HE SHORT. WAY between the man 
with mining equipment to sell, and the 
buyer, is Engineering & Mining Journal. 
When you have idle machinery-to dispose 
of advertise it in the Searchlight Section of 
the Engineering & Mining Journal. No 
trouble; no delay; very little expense. 

















. “Searchlight” Service 
Secures Satisfactory Sales 
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Assayers, Chemists 


ATKIN & McRAE and Metallurgists 


Control and Umpire Assays 
Flotation and Cyanide Tests 
518-19 Jewelers Exchange Bldg. 
747 South Hill St., Los Angeles, Cal. 


BARDWELL, Alonzo F. 


CUSTOM ASSAYER AND CHEMIST 
(Successor to Bettles & Bardwell) 
158 S. W. Temple St., Salt Lake City, Utah 
Ore Shippers’ Agent 


BAVERSTOCK & PAYNE 


INDUSTRIAL CHEMISTS AND ASSAYERS 
Technical and Chemical Analysis of Ores 
Minerals and All Organic Materials 
233 W. First St., Los Angeles, Cal. 


BEST, Alex. 


ASSAYER AND CHEMIST 


Uranium and Vanadium Ores a Specialty 
Idaho Springs, Colo. 


BLACK & DEASON 
ASSAYERS AND CHEMISTS 


165 South West Temple St. 
Salt Lake City, Utah 


BURLINGAME, Walter E,  =st. 1866 


ASSAYER AND ar ORE SHIPPERS’ 
NT 


Testing Laboratory, 1915 Lawrence St., 


CAMERON, Geo. W. 
ASSAYER AND CHEMIST 


Reprensentative for shippers to the El Paso Smelter 
205 San Francisco St., Box 489, El Paso, Tex. 


CAMPBELL, WELLS & 
ELMENDORF 


MINING ENGINEERS, CHEMISTS, 
METALLURGISTS 


Mining Examinations and Management, Umpires and 
Control Assayers, Ore Testing and: 

Metallurgical Processes 

Prefontaine Bldg., Seattle, 


CHASE & CO., R. E. 


Ore Shippers’ Representatives at the Tacoma Smelter 
202 Tacoma Bldg., Tacoma, Washington 


COLE & CO. 

ASSAYERS, CHEMISTS, ORE BUYERS 
Shippers’ Representatives 
Box 151, Deuglas, Arizona 


CRITCHETT & FERGUSON 
ASSAYERS AND CHEMISTS 


El Paso, Texas 
Umpire and Controls a Specialty 


DOLLISON, James E. 
MINING ENGINEER, ASSAYER AND CHEMIST 
Mine Examination and Management 


Alma, Colorado 
ELY, E. 












Denver, Colo. 






















Wash, 



































Prop. Dover Laboratory 


ANALYSTS, ASSAYERS 
Reports, Gold Assay $2.00, 
Iron det. $1.00, Phos. $1.50 
Dover, New Jersey 


FALKENBURG & CO. 
CHEMISTS, ASSAYERS, METALLURGISTS 


Ore Testing—Supervision of Sampling at Smelters 
116 Yesler Way, Seattle Wash. 


GIBSON, Walter L. 


Successor to 
FALKENAU ASSAYING CO. 

ASSAY OFFICE AND ANALYTICAL 
LABORATORY, SCHOOL OF ASSAYING 
824 Washington St., Oakland, Cal. 

Phone 8929 
Umpire assays and supervision of sampling. Work- 
ing tests of ores, analysis. Investigations of_ metal- 
lurgical and technical processes. Professor L. Fal- 








kenau, General Manager and Consulting Specialist. 







HANKS, Abbott A. 


CHEMIST AND ASSAYER 
; Established 1866 
624 Sacramento St., San Francisco 


Control and Umpire Assays, Supervision of 
Sampling at Smelters 


Bureau of Inspection and Testing 





GENERAL ENGINEERING CO., THE 


J. M. CALLOW, President 


CONSULTING ENGINEERS 
159 Pierpont St., Salt Lake City, Utah 


Design and erection of all classes of reduction plants. 
amalgamation, concentration, cyanidation, magnetic separation, 
Metallurgicl bulletin mailed upon request 


y, Room 3019. C. E. Chaffin, Local Manager 
F. H. Jackson, 22 Carrington St..Wynward Square, Sydney, N.S. W., Australia 


New York Office, 120 Broadway, 
Australian Agent: 


Ores tested in small or 5-ton lots by 
flotation 





THE A. H. JONES CO. 


METALLURGICAL ENGINEERS 


Consulting 
Ore Testing 
Mill Designing 
Mill Construction 
Offices and Laboratory 
Dooly Bidg., Salt Lake City, Utah 


LEDO .» Inc. 


ASSAYERS, CHEMISTS AND METALLURGISTS 
Independent Samplers at the Port of New York 
Representatives at all Refineries and Smelters on Atlantic Seaboard 


Office and Laboratory: 


99 John Street. 


New York 


fo ane SILL & SILL Ore Testing 
: Geolo a MINING AND METALLURGICAL ENGINEERS Research 
ey 1011 South Figueroa St., Los Angeles Mill Desigs 


Consulting Engineers and Managers 
for Mining and Milling Operations 


SMITH, EMERY & CO. ; 


Metallurgical Ptant equipped 
for large scale test work 


Ore Testing Plants at both addresses 


INDEPENDENT CONTROLS AND UMPIRE ASSAYERS 
Represent Shippers at Smelters, Test’ Ores, and Design Mills 


245 South Los Angeles Street. Los Angeles 


651 Howard Street, San Francisco 










Consulting Engineers. Specialty; 
quantity up to 5 tons. 

LOS ANGELES: 
Hollingsworth Bldg. 


FROST, Oscar J. 


ASSAYER AND HEMIST 


1310-12 17th Ave. 
P. O. Box 145, Denver, Colo. 


IRVING & CO., James 
ASSAYERS AND GOLD BUYERS 


Mines Examined 
702 South Spring St., Los 






NEW YORK: 
50 Church St. 
















Angeles, Cal. 





INDUSTRIAL RESEARCH 
COMPANY 


Successors to Geo, A. James Co. 


CHEMISTS AND 
SSAYERS, CHEMISTS 


We Specialize on Chemical and Metallurgical 
Troubles 


28 Belden Place, San Francisco 


LEONARD ENGINEERING CO. 
MINING .ENGINEERS, CHEMISTS, ASSAYERS, 
MET ALLURGISTS 


P. O. Box 172, Boise, 


reece ENGINEERS 


Laboratory: 


Idaho 


McCARTHY & CO., Richard 
ASSAYERS, CHEMISTS AND METALLURGISTS 
56 East Granite St., Butte, Mont. 


OFFICER & CO., R. H. 


ORE SHIPPERS’ SERVICE 












Engineers’ Assays, Controls, Umpires 
Iron and Steel, Oil and Coal Analyses 
169 S. W. Temple St., Salt Lake City, Utah 


PEREZ CO., R. A. 


ASSAYERS, CHEMISTS AND METALLURGISTS 
(Established 1895) 
120 N. Main St., Los Angeles, Cal. 


PIERS, W. L. 
ASSAYER AND CHEMIST 
Engineers’ work and control 
1736 Glenarm St., Denver, Colo. 


PITKIN, Inc., Lucius 


WEIGHERS, SAMPLERS AND ASSAYERS 
of Ores of all Descriptions 
47 Fulton St., New York 
Cable: Niktip 


RICHARDS & SON, J. W. 


ASSAYERS AND CHEMISTS 
1118 Nineteenth St., Denver 
oe Shippers’ Agent. Write for terms 
Representatives at all Colorado smelters 


Flotation and Concentration. 
Mills designed, erected and operated. 









L. C. 


PENHOEL 
Ores tested in any E. J. 


ATCKISON 

EDW. THORNTON 
MEXICO CITY. B. M. SNYDER 
16 de Septiembre 5 


ROCT & SIMPSON 
Successors to Leonard & Root, established 1902 
ASSAYERS AND METALLURGICAL CHEMISTS 
1744 Broadway, Denver, Colo. 


SMITH, KNOWLES 


ASSAYS AND MINERAL EXAMINATIONS 
GIVEN SKILLED ATTENTION 
Notre Dame University, 
Mining and Metallurgical Dept., Notre Dame, Ind. 


UNION ASSAY OFFICE, INC. 
ASSAYERS AND CHEMISTS 
Box 1446, Salt Lake City, Utah 


VAN CLEVE LABORATORIES, Inc. 
ANALYTICAL AND CONSULTING CHEMISTS 
AND ASSAYERS 
Ores, Metallurgical Products and Coal, Our Specialty 
322 So. Fourth St., Minneapolis, Minn. 


WARING & WILLIAMS 
INDUSTRIAL AND ANAJ).YTICAL CHEMIST’ 


Analyses, Tests, Metals, Ores, Zinc-Lead Reports 
Joplin, Mo. 


WOOD ASSAYING CO., Henry E. 


Established 1878 
ASSAYERS AND CHEMISTS 
1750 Arapahoe St., Denver, Colo. 
P. 0. Box 1318 





New cards, changes 
of copy, corrections 
or cancellations effec- 
tive with first issue 
of each month follow- 
ing receipt. 
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Acetylene Generating 
Apparatus 
Oxweld Acetylene Co. 


Acids 
Grasselli Chemical Co. 


Acid, Sulphuric 5 

—— Zine & Chemical] 
oO. 

American Zine, Lead & 
Smelting Co. 

Illinois Zine Co. é 

— & Hegeler Zinc 
0. 


Aerial Tramways 
Amer. Steel & Wire Co. 
Interstate Equip. Corp. 


Aftercoolers, Air 
‘Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co 


Agitators 
Allis-Chalmers Mfg. Co. 
Dorr Co., The 


Aluminum 
Rogers, Brown & Co. 


Amalgamators 
Allis-Chalmers Mfg. Co. 
Mine & Smelter Supply Co. 


Analytical Apparatus 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 


Arsenic : 
Amer. Smelting & Refining 


0. 
U. S. Smelting, Refining & 
Mining Co. 


Assayers’ and Chemists’ 
Supplies 
Dixon Crucible Co., J. 


Assayers 
Baker & Co., Inc. 


Balances 
Ainsworth & Sons Co. 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Mine & Smelter Supply Co. 


Belt, Cement 


Schieren Co., Chas. A. 


Belt Dressing 
Schieren Co., Chas. A. 


Belting, Conveyor 
Jeffrey Mfg. Co. 
Stephens-Adamson Mfg. Co. 


Belting, Elevator 
Robins Conveying Belt Co. 
Schieren Co.. Charles A. 


Belting, Leather 
Schieren Co., Charles A. 


Belting, Link Leather 
Schieren Co., Charles A. 


Belting, Perforated Leather 
Schieren Co., Charles A. 


Belting, Transmission 
Schieren Co., Charles A, 


Blasting Supplies 
Grasselli Chemical Co. 


Blowers 
Amer. Blower Co. 
Roots Co., The P. H. & 
F. M. 


Blowers, Centrifugal 
Ingersoll-Rand Co. 


Blowing Engines 
Nordberg Mfg. Co. 


Blowpipes, Welding and 
Cutting 
Oxweld Acetylene Co. 


Blue Printing Machines 
Pease Co., The C. F. 


Boilers 
Abendroth & Root Mfg. Co. 


Books, Technical 
McGraw-Hill Book Co. 


Brick, Chrome 
Harbison-Walker Refrac- 
tories Co. 


Brick, Fire 
Harbison-Walker Refrat- 
tories Co. 


Brick, Fire Clay 
Denver Fire Clay Co. 


Brick, Magnetic 
Harbison-Walker Refrac- 
tories Co. 


Brick, Silica 
Harbison-Walker Refrac- 
tories Co. 


Bridges, Ore Handling 
Brown Hoisting Machy. Co. 


bridges, Suspension 
Roebling’s Sons Co., J. A. 


Buckets, Dredging and 
Excavating 
Marion Steam Shovel Co. 


Buckets, Elevator 
Brown Hoisting Mchy. 
Jeffrey Mfg. Co., The 
Stephens-Adamson Mfg. 


Co. 
Co. 


Bnewets, Grab 
Brewn Hoisting Machy. 


Buckets, Ore 
Brown Hoisting Machy. 


Co. 


Co. 


Building Materials 
Robertson Co., H. H. 


Cableways 

Interstate Equipment Corp. 
Mundy Hoisting ee hg 
Roebling’s Sons Co., 


Cages, Hoisting 
Atlas Car & Mfg. Co. 
Car Dumper & Equip. Co. 


Cans 
Justrite Mfg. Co. 


Car Dumpers, Rotary 
Car Dumper & Equip. Co. 


Car Hauls . 

Car Dumper & Equip. Co. 
Jeffrey Mfg. Co. 

Link-Belt Co. 
Stephens-Adamson Mfg. Co. 


Carbons, Borts and Diamonds 
Diamond Drill Carbon Co. 


Carbon Rods and Paste for 
Welding 
Oxweld Acetylene Co. 


Cars 
West’n Wheeled Scraper Co. 


Cars, Gable Bottom 
Atlas Car & Mfg. Co. 
Watt Mining Car Wheel Co. 


Cars, Hopper 
Atlas car & Mfg. Co. 
Watt Mining Car Wheel Co. 


Cars, Mine 
Watt Mining Car Wheel Co. 


Cars, Mine Roller Bearing 
Ottumwa Iron Works 


Cars, Narrow Gauge 
— Car & Construction 
0. 


Cars, Ore 
Atlas Car & Mfg. Co. 
Watt Mining Car Wheel Co. 


Cars, Quarry 
Atlas Car & Mfg. Co. 
Austin Mfg. Co. 


Watt Mining Car Wheel Co. 


Castings, Iron and Steel 
Marion Steam Shovel Co. 
Nuttall Co., R. D. 


| Cement, Belt 


Schieren Co., Charles A 
Cement Guns 
Cement Gun Co., Inc 
Cement, High Temperature 
Harbison-Walker  Refrac- 
tories Co. 
Cement, Iron 
Smooth-On Mfg. Co. 


Cement, Pipe Joint 
Smooth-On Mfg. Co. 


Chains, Transmission 

Jeffrey Mfg. Co. 

Link-Belt Co. 
Stephens-Adamson Mfg. Co. 


Chemical Apparatus 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Oliver Cont. Filter Co. 


Chemicals 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Grasselli Chemical Co. 
Nichols Copper Co. 


Classifiers 

Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 
Deister Machine Co. 

Dorr Co., The 

James Ore Concentrator Co. 
Traylor Eng. & Mfg. Co 


Clutches, — 
Link-Belt 
plone, Adameon Mfg. Co. 


Coal Cutters 
Goodman Mfg. Co. 
Ingersoll-Rand Co. 
Sullivan Machy. Co 


Coal and Ore Handling 
Machinery 

Brown Hoisting Mchy. Co. 

Jeffrey Mfg. Co., The 
Link-Belt Co. 
Stephens-Adamson Mfg. Co. 


Coal Systems, Pulverized 
Bonnot Co., The 


Cocks 
Lunkenheimer Co. 


Coke 
Rogers, Brown & Co. 


Compressors, Air 
Allis-Chalmers Mfg. Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
Gardner Governor Co. 
Ingersoll-Rand Co. 
Nordberg Mig. Co. 

Oliver Cont. Filter Co. 
Worthington Pump & Mchy. 
Corp. 


Compressors, Air Portable 
Cement Gun Co., Inc. 
Ingersoll-Rand Co. 
Sullivan Machy. Co. 
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Compressors, Gasoline 
Sullivan Machy. Co. 


Concentrators, Magnetic 
Dings Magnetic Separator 


Co. 
Magnetic Mfg. Co. 


Concentrators, Table 
Allis-Chalmers Mfg. Co. 
Deister Concentrator Co. 
Deister Machine Co. 

James Ore Concentrator Co. 
Mine & Smelter Supply Co. 
Traylor Eng. & Mfg. Co 


Condensers 
— Pump & Condenser 


Ingersoll-Rand Co. 

Nordberg Mfg. Co. 

Worthington Pump & Mchy. 
Corp. 


Contractors, Diamond 
Drilling 
Sullivan Mchy. Co. 


A 
——_——_ 


Controllers 
Goodman Mfg. Co. 


Converters, Horizontal and 
Vertical 

Allis-Chalmers Mfg. Co. 

Traylor Eng. & Mfg. Co. 

Worthington Pump & Mchy. 
Corp. 


Conveyor Magnets 
— Magnetic Separator 
o. 


Conveyors and wevaters 
Allis-Chalmers Mfg. Co. 


Brown Hoisting Mchy. Co. 
Jeffrey Mfg. Co., The 
Link-Belt Co. 
Stephens-Adamson Mfg. Co. 


Conveyors, Belt 

Brown Hoisting Machy. 
Jeffrey Mfg. Co., The 
Link-Belt Co. 

Robins Conveying Belt Co. 
Stephens-Adamson Mfg. Co. 


Conveyors, Portable 

Jeffrey Mfg. Co. 

Link-Belt Co. 

Robins Conveying Belt Co. 


Coolers 
Stearns-Roger Mfg. Co. 
Traylor Eng. & Mfg. Co. 


Copper 
American Metal Co. 
American Smlg. & Refg. Co. 
Balbach Smlig. & Refg. Co. 
Hardy & Ruperti. Inc., Chas. 
Nichols Copper Co. 
U. S. Smelting, Refining & 
Mining Co. 


Co. 


Copper Suiphate 
Nichols Copper Co. 


Couplings, Air Hose 
Cleveland Rock Drill Co. 


Cranes, Bridge 

Brown Hoisting Machy. Co. 
Cranes, Locomotive 
Brown Hoisting Machy. 
Hoar Shovel Co., Inc. 
Link-Belt Co. 


Cranes, Traveling 
Niles-Bement-Pond Co. 


Co. 


Creosoting Cylinders for 
Treatment of Timber 
Vulean Iron Works 


Crucibles 
Denver Fire Clay Co. 
Dixon Crucible Co., J. 


Crushers 
Allis-Chalmers Mfg. Co. 
Austin Mfg. Co. 
Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Buchanan Co., Ine., C. G. 
Chalmers & Williams, Inc. 
Colorado Iron Works Co. 
Jeffrey Mfg. Co.. The 
Mine & Smelter Supply Co. 
Smith Engrg. Works Co 
Stephens-Adamson Mfg. Co. 
Traylor Eng. & Mfg. Co. 
Worthington Pump :& Mchy. 
Corp. 


Crusher Parts 
Jeffrey Manufacturing Co. 


Cupels 
Denver Fire Clay Co. 
Dixon Crucible Co., J. 


Cups, Grease (See “Grease 
Cups’’) 


Cutting Apparatus, Oxy- 
Acetylene 
Oxweld Acetylene Co. 


Cyanide 
Braun Corporation 
Braun-Knecht-Heimann-Co. 


Cyanide Plants 
Nationa: Tank & Pipe Co. 


Dealers, Machinery (Rails, 
Pipe & Misc. Equipment) 
Morse Bros. Machy. & Sup- 

ply Co. 


Decarbonizing Apparatus 
Oxweld Acetylene Co. 


Derricks 
Mundy Soletins Engine Co. 


Dewaterers 
Oliver Cont. Filter Co. 


Diamonds, Black (See 
“Carbons and Bortz’) 


Drafting Supplies 
Dixon Crucible Co., J. 


Dredges 

Hoar Shovel Co., Inc. 
Marion Steam Shovel Co. 
Morris Machine Works 
New York Engineering Co. 
Union Construction Co. 
Yuba Manufacturing Co. 


Dredges, Elevator 
Marion Steam Shovel Co. 


Dredging Machinery 
Mundy Hoisting Engine Co 


Drills, Air 
Chicago Pneumatic Tool Co. 


Drills, Churn 
Union Construction Co. 


Drilling, Core 
Sullivan Machinery Co. 


Drills, Air and Steam 
Cleveland Rock Drill Co. 
Ingersoll-Rand Co. 


Drills, Core 
Std. Diamond Drill Co. 
Sullivan Machinery Co. 


Drills, Diamond 
Std. Diamond Drill Co. 
Sullivan Machinery Co. 


Drills, Electric 

Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Jeffrey Mfg. Co., The 


Drills, Hammer 

Chicago Pneumatic Tool Co. 
Cleveland Rock Drill Co. 
Denver Rock Drill Mfg. Co. 
Hardsocg Wonder Drill Co. 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 


Drills, Piston 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Prills, Prospecting 
Ingersoll-Rand Co. 
New York Engineering Co. 
Std. Diamond Drill Co. 
Sullivan Machinery Co. 


Drums, Magnetic 
— Magnetic Separator 
0. 


Dryers, Ore 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 
Vulean Iron Works 


Dryers, Sand and Coal 
Vulean Iron Works 


Dumps, ——— 
Car Dumper & Equip. Co. 
Dust Protectors (See “Res- 

pirators”’) 


Dynamite 
Hercules Powder Co. 


Electrical Says 
Ohio Brass Co. 


Elevators 
Austin Mfg. Co. 


Elevators, Bucket 
Jeffrey Mfg. Co., The 
Link-Belt Co. 
Stephens-Adamson Mfg. Co. 
Traylor Eng. & Mfg. Co. 


Engineers, Metallurgical 
Dorr Co., The 


Engines. Diesel 
Allis-Chalmers Mfg. Co. 
Nordberg Mfg. Co. 

Std. Gas Engine Co. 
Worthington Pump & Mchy. 
Corp. 
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PERFORATED METAL _ 





| All kinds 
i and 

| thick- 
nesses of 


Metal 





FOR SCREENING ORES—ROCK—GRAVEL—SAND—COAL A AND ALL MINERALS 


Harrington & King Perforating Company 


620 No. Union Avenue, Chicago, Ill., U.S. A New York Office: 114 Liberty Street 
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Fig. 1021 
Iron Body 
‘*Ferrenewo’’ 
150 Ibs. 
pressure, 
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Bronze 
“*Renewo’’ 
Fig. 73 

200 Ibs. 

pressure 
Fig. 16 
300 lbs. 


FIRE CEMENT 


**Makes the Weakest Point the Strongest’’ 


HARBISON~WALKER REFRACTORIES CO. 


Worlds Largest Producers of Refractories 
Pittsburgh, Pa. U.S.A 


PU 


Ii ofttimes has {— 
been necessary ¥. "3 
to install the *%.— 

more expensive hgh 
pressure valves in low 
pressure lines in order - 
to obtain satisfactory - ~~ 
ser ervice, but with the 
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Merco NorpstroM PLuG VALVE 
MERRILLITE 
Send for Bulletins 
THE MERRILL COMPANY 


SAN FRANCISCO 
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NEW YORK 
121 Second St. 110 West 40th St. 
HOUSTON CHICAGO 


613 Washington Ave. 1631 Monadnock Block 
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UOPUEUPUCE OEE TOUTED DEnererene COTE 


OLIVER FILTERS KEEP RUNNING 
insuring 
ECONOMY OF OPERATION 
Write us for complete information 


OLIVER CONTINUOUS FILTER CO, 


San Francisco New York 
501 Market St. 33 ee St. 


London 
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Sweetland and Kelly 


United Filter 
Pressure Filters 
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American AMERICAN Sieatinit 


Continuous § 4, SWEETLAND >. 4 Patent Metallic 


Filters KELLY Filter Cloth 
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this unnecessary expense has been elinii- 
nated—the ‘‘Ferrenewo”’ providing the same 
efficiency in the lower pressure lines as the 
‘*Renewo’’ is so well known to provide in 
the lines of higher pressures. 

These Valves differ only in that the 


nance, service and durability are common 
to both Valves, making them an ideal com- 
bination upon which to standardize. 


Write for Catalog 58 
102- 27 -20 





Fig. 898 


body of the ‘“‘Renewo” is of bronze and Bronze 
that of the ‘“‘Ferrenewo” of iron. In both = ee ee 
Valves the seating surfaces are regrindable, 290 lbs. pressure 150 Ibs. pressure 
all parts including the nickel seat and Fig. 845 
diso are renewable and all other features 30 lbs. pressure 

FE I I fi = R P RE S iS a necessary for maximum economy of mainte- THE LUNKENHEIMER co. co. 


Write for catalogue, stating filtration 
T. SHRIVER & CO. 
Hamilton St.; Harrsion, N. J. 
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Engines, Gas and Gasoline 
icago Pneu. Tool Co. 
Std. Gas Engine Co. 


Engines, Hoisting 


undy Hoisting Engine Co. 


Ottumwa Iron Works 
Engines, Oil 

Chicago Pneu. Tool Co. 
Ingersoll-Rand Co. 
Nordberg Mfg. Co. 

Std. Gas Engine Co. 


Engines, Steam 
Allis-Chalmers Mfg. Co. 
Inge~soll-Rand Co. 
Nordoerg Mfg. Co. 


Engines, Tractor . 
Midwest Engine Co., Hill 
Pump & Turbine Works 


Engines, Truck : 
Midwest Engine Co., Hill 
Pump & Turbine Works 


Excavating Machinery 
Marion Steam Shovel Co. 


Excavators, Dragline 
Link-Belt Co. 
Marion Steam Shovel Co. 


Exhausters 
Amer. Blower Co. 


Explosives 
Hercules Powder Co. 


Extinguishers, Fire 

— Mfg. Co. 
Fans, Ventilating 
Amer. .Blower Co. 
Jeffrey Mfg. Co., The 
Ottumwa Iron Works 


Feeders, Ore 

Colorado Iron Works Co. 
James Ore Concentrator Co. 
Jeffrey Mfg. Co., The 
Link-Belt Co. 
Stephens-Adamson Mfg. Co. 
Traylor Eng. & Mfg. Co. 


Ferro Alloys 
Rogers, Brown & Co. 


Filter Cloth 
Filter Fabrics Co. - 


Filter Paper 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 


Filters 

Colorado Iron Works Co. 
Oliver Cont. Filter Co. 
United Filters Corp. 


Filters, Cloth Metallic 
Oliver Cont. Filter Co. 
Tyler Co.. The W. S. 
United Filters Corp. 


Filters, Concentrate 
Oliver Cont. Filter Co. 


Filters, Cyanide 
Oliver Cont. Filter Co. 


Fireproof Material and 
Construction 
Robertson Co., H. H. 


Flotation Cell Bottoms, Cloth 
Filter Fabrics Co. 


Flotation Oils 
General Naval Stores Co. 
Hercules Powder Co. 


Fluorspar 
Rogers, Brown & Co. 


Flux Welding 
Oxweld Acetylene Co. 


Forges, Rock Drill Steel 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Furnace Facings and Linings 
Denver Fire Clay Co. 


Furnaces, Assay 

Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Mine & Smelter Supply Co. 


Furnaces, Bullion Melting 
Mine & Smelter Supply Co. 


Furnaces, Crucible Tilting 
and Refining 
Denver Fire Clay Co. 
Mine & Smelter Supply Co. 


Furnaces, Crucible Tilting 
Metal 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Mine- & Smelter Supply Co. 


Furnaces, Electric 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 


Furnaces, Heat Treatment 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 


Furnaces, Mechanical 
Roasting 

Allis-Chalmers Mfg. Co. 

— Fdry. & Mch. 
ty) 


Colorado Iron. Works Co. 
—" & Lioyd Sintering 


0. 
Mine & Smelter Supply Co. 
Traylor Eng. & Mfg. Co. 
Worthington Pump & Mchy. 
Corp. 


Furnaces, Melting 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 


Furnaces, Smelting 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 

Worthington Pump & Mchy. 
Corp. 


Gaskets 
Smooth-On Mfg. Co. 


Gas Compressors 
Ingersoll-Rand Co. 


Gates, Blast 
Amer. Blower Co. 


Gears 

Faweus Machine Co. 
Jeffrey Mfg. Co., The 
Niles-Bement-Pond Co. 
Nuttall Co., R. D. 
Stephens-Adamson Mfg. Co. 


Gears, Herringbene 

Falk Corporation. The 
Fawceus Machine Co. 
Niles-Bement-Pond Co. 


Glass Blowing 
Denver Fire Clay Co. 


Glassware, Chemical 
Denver Fire Clay Co. 


Graphite Products 
Dixon Crucible Co., J. 


Gravel Washing Plants 
Stephens-Adamson Mfg. Co. 


Grease (nps 
Lunkenheimer Co., The 
Powell Co., The Wm. 


Grinders, Air and Electric 
Chicago Pneumatic Tool Co 


Grinders, Chemical Ore 
braun Corporation 
Braun-Knecht-Heimann-Co. 


Grinders, Manganoid Pebble 
Jeffrey Mfg. Co., The 


Grinders, Ore 
Mine & Smelter Supply Co. 


Grinders, Sample 
Mine & Smelter Supply Co. 


Hammers, Forging 
Sullivan Machy. Co. 


Hammers, Pneumatic 
Cleveland Rock Drill Co. 


Headlights, Incandescent 
Mine 

Goodman Mfg. Co. 
Ohio Brass Co. 


Heaters, Feed Water 
Alberger Pump & Cond. Co. 


Heavy Dock Machinery 
Brown Hoisting Machy. Co. 


Hoists, Air 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Hoists, Electric 
Allis-Chalmers Mfg. Co. 
Link-Belt Co. 

Mundy Hoisting Engine Co. 
Nordberg Mfg. Co. 
Ottumwa Iron Works 
Vulcan Iron Works 


Hoists, Friction 
_ Austin Mfg. Co. 


Hoists, Gasoline 
Mundy Hoisting Engine Co. 
Std. Gas Engine Co. 


| Hoists, Mine Steam — 
Mundy Hoisting Engine Co 





Hoists, Portable 
Ingersoll-Rand Co. 
Sullivan Machy. Co. 


Hoists, Ski 
Jeffrey Mie. Co. 
Link-Belt Co. 


Hoists, Steam 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 

Mundy Hoisting Engine Co. 
Nordberg Mfg. Co. 
Ottumwa Iron Works 
Vulean Iron Works 


Hose, Air 

Cleveland Rock Drill Co. 
Denver Rock~*Drill Mfg. Co. 
Ingersoll-Rand Co. 


Hydraulic Trip Controls 
Car Dumper & Equip. Co. 


Injectors 
Lunkenheimer Co. 


Instruments, Surveying 
Ainsworth & Sons Co. 
Berger & Sons Co., C. L. 
Buff & Buff Mfg. Co. 
Gurley, W. & L. E. 


Insulating Material, Electric 
Ohio Brass Co. 


Jackets, Water 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 


digs 
Allis-Chalmers Mfg. Co. 
Colorado Iron Works Co. 
Jaines Ore Concentrator Co. 
Worthington Pump & Mchy. 
Corp. 


Joints, Expansion 
Alberger Pump & Cond. Co. 


Kilns, Rotary 

| Allis-Chalmers Mfg. Co. 

| Traylor Eng. Mfg. Co. 
} Vulean Iron Works 


Laboratory Machinery 
Braun Corporation,,.The 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 
Mine & Smelter Supply Co. 
Oliver Cont. Filter Co. 


Lamps, Acetylene 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Dewar Mfg. Co. . 
Grier Bros. Co. 

Justrite Mfg. Co. 


Lead 

American Metal Co. 
American Smlg. & Ref. Co. 

’ Am. Zine, Lead & Smlg. Co. 
Balbach Smelting & 
Refining Co. 

Hardy & Ruperti, Inc., Chas. 
U. S. Smelting, Refining & 
Mining Co. , 


Line Material, Overhead 
Ohio Brass Co 


Linings, Ball and Tube Mill 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 


Liquid Oxygen Plants 
Dunham, M. Keith 


Loading Booms, Adjustable 
Jeffrey Mfg. Co., The 


Loading Machines, Pneumatic 
Lake Superior Loader Co. 


Loaders, Wagon 
Jeffrey Mfg. Co., The 
Link-Belt Co. 


Locomotives, Electric 

Goodman Mfg. Co. 

Jeffrey Mfg. Co., The 
Locomotives, Electric Stor- 
age Battery 
Atlas Car & 
Goodman Mfg. Co. 
Jeffrey Mfg. Co., 


Locomotives, Gasoline 
Fate-Root-Heath Co. 
Vulean Iron Works 


Locomotives, Industrial 
Fate-Root-Heath Co. 
Goodman Mfg. Co. 
Jeffrey Mfg. Co., The 


Locomotives, Mine 
Fate-Root-‘leath Co. 
Goodman Mfg. Co. 
Jeffrey Mfg. Co., The 


Steam 
Works 


Locomotives, 
Vulean Iron 
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Log Washers, Magnetic 
— Magnetic Separator 


Lubricants 
Dixon Crucible Co., J. 


Lubricators 
Lunkenheimer Co. 


Machine Tools 
Niles-Bement-Pond Co. 


Magnets, Electro 
— Magnetic Separator 
0. 


Magnets, High Intensity 
a Magnetic Separator 


. 


Magnets, Safety 
— Magnetic Separator 
oO. 


Metals, Perforated 
Allis-Chalmers Mfg. Co. 
Harrington & King Perfor- 

ating Co., The 

Hendrick Mfg. Co. 


a, Tube and Pebble 


o 

Allis-Chalmers Mfg. Co. 

Chalmers & Williams, Inc. 

Colorado Iron Works Co. 

Mine & Smelter Supply Co. 

— Pump & Mchy. 
orp. 


Mills, Stamp 
Allis-Chalmers Mfg. Co. 


Mineral Magnetic Separators 
Dings Magnetic Separator 
0. 


Mixers 
Smith Eng. Works Co. 


Monel Metal 
International Nickel Co. 


Motor Generator Sets 
Atlas Car & Mfg. Co. 


Motors 
Allis-Chalmers Mfg. Co. 


Motors, Air ere 
Chicago Pneumatic Tool Co. 


Motors, Compressed Air 
IngérgeN-Rand Co. 


Mucking Machines ° 
Lake Superior Loader Co. 


Netting, Wire .. 
Ludlow-Saylor Wire Co. 


Nickel 
“—. Smelting & Refining 


oO. 
International Nickel Co. 
Nichols Copper Co. 


Nodulizers, Ore 
Allis-Chalmers Mfg. Co. 


Office Supplies 
Dixon Crucible Co., J. 


Oil Cups 
Lunkenheimer Co. 


Oil, Pine 
General Naval Stores Co. 
Hercules Powder Co. 


Ore, Buyers and Sellers of 


American Metal Co. 
Am. Smelting & Refining Co. 
Am. Zine & Chemical Co. 
Am. Zine, Lead & Smlg. Co. 
Balbach Smig. & Ref. Co. 
Bartlesville Zine Co. 
Grasselii Chemical Co. 
Hardy & Ruperti, Inc., Chas. 
Illinois Zine Co., The 
International Smelting Co. 
Irvington Smelting & Re- 
fining Works L 
Matthiessen & Hegeler Zinc 


oO. 

Phelps, Dodge Corp. 

United Metals Selling Co. 
U. S. Metals Refining do. 
United States Smelting Re- 
fining & Mining Co. . 


Overhead Line Material 
Ohio Brass Co. 


Oxy-Acetylene Apparatus 
Oxweld Acetylene Co. 


Oxy-Acetylene Supplies 
Oxweld Acetylene Co. 


Packing, Hydraulic © 
Schieren Co., Charles A. 


Vol. 115, No. 26 


Paints, Metal Protective 
Dixon Crucible Co., J. 


Paints, Preservative 
Dixon Crucible Co., J. 


Penstocks 
Amer. Spiral Pipe 


Perforated Metals 
(See Metals, Perforated) 


Works 


Pipe Fittings 
Crane Co. 


Pipe, Spiral, Riveted 
Abendroth & Root Mfg. Co. 
Amer, Spiral Pipe orks 


Pipe, Steel Welded 
Amer. Spiral Pipe Works 


Pipe, Wood 
Pacific Tank & Pipe Co. 


Platinum 
Baker & Co., Inc. 


Pneumatic Hammers 
hicago Pneumatic Tool Co. 


Pneumatic Tie T 
Ingersoll-Rand = 


ae Tools 

lcago Pneumatic T 
Cleveland Rock Drili Cor 
Ingersoll-Rand Co, ; 


Powder, Blasting 
. Grasselli Chemical Co. 
Hercules Powder Co. 


Power Plant Eui 
crane Oa uipment 


Power Transmission, Mchy. 
Stephens-Adamson Mfg. Co. 


Preheating Apparatus 
Oxweld Acetylene Co. 


Preservative. Wood (See 
Creosote) 


Presses, Filter 

Oliver Cont. Filter Co. 
Shriver & Co., T. 
United Filters Corp. 


Protected Metals, Asbestos 
Robertson Co., H. H. 


*| Publishers, Technical Book 


McGraw-Hill Book Co. 


Pulleys, Magnetic 
Buchanan Co., Ine., C. G. 
Dings Magnetic Separator 


0. 
Magnetic Mfg. Co. 


Pulverizers, Coal 

Braun Corporation 
Braun-Knecht-Heimann-Co. 
Jeffrey Mfg. Co., The 


Pulverized Coal Systems 
Bonnot Co., The 


Pulverizers, Ore 

Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Colorado Iron Works Co. 
Jeffrey Mfg. Co., The 
Mine & Smelter Supply Co. 


Pumping Engines 
Nordberg Mfg. Co. 
Prescott Co., The 


Pumps, Acid 
Byron Jackson Iron Works 
Oliver Cont. Fiiter Co. 


Pumps, Boiler Feed 

Byron Jackson Iron Works 
Ingersoll-Rand Co. 
Worthington Pump & Mchy. 
Corp. 


Pumps, Centrifugal 
Alberger Pump & Cond. Co 
Byron Jackson Iron Work 
Ingersoll-Rand Co. , 
Krogh Pump & Machy. Co. 
Morris Machine Works_ 
Midwest Engine Co., Hill 

Pump & Turbine Works 
Oliver Cont. Filter Co. 
Pelton Water Wheel Co. 
Wilfley & Sons, A. R. 
Worthington Pump & Mchy. 
Corp. 


Pumps, Deep Well 

Byron Jackson Iron Works 
Ingersoll-Rand Co. 

Krogh Pump & Mchy. Co. 
Midwest Engine Co.. Hil! 
Pump & Turbine Works 
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Write for Illustrated Catalog No. 79 


S7AV DIT 


Pumps -- Governors --Com Re 


Every Gardner machine is completely 






built in Gardner shops by Gardner work- 
men. No detail in their building is too 
small to deserve the great care which we. 
know it can get only in our own shops. 


THE GARDNER GOVERNOR COMPANY 
in Quincy, Illinois since 1859 
Chicago New York Philadelphia San Francisco Los Angeles Houston 
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Partial List of Users 
ar ae Copper Mining 
Alaska Treadwell Gold 


Mining Co, 
—— se Gold Min- 


Made in five standard sizes. 
All liners and impellers are of 


i special chilled car-wheel iron, 


When you need air, gas. or liquids in known, definite 
volumes, think first of ROOTS Rotary Blowers, Gas 


Alaska Gastineau Mining 
Pumps, Vacuum Pumps and Pumps for liquids. The Co. 


of such hardness no tool steel 
will work them. 


The moderate speed of this 


pump is a factor in its great 
durability. 


ROOTS Positive Displacement Blower is the original. 
patented in 1859. The R.P.M. is an indication of volume 
delivered. Write us your requirements today so that we 
can send you copy of valuable bulletin “ENGINEERING 
TABLES” Free. Ask for Bulletin J-118. 


Arizona Copper Co. 

Beatson Copper Co. 

Braden Copper Co. 

Butte & Superior Mining 
Coa. 

Cananea Consolidated 
Mining Co. 

East Butte Copper Min- 
ing Co. 

Mexican Corporation 

Mond Nickle Co. 

Miami Copper Mining 

Co, 


EL Pl Rody hs tl Ka eenar eens 


. CONNERSVILLE, IND. 
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The Krogh Pump & 
Machinery Co. 
147 Beale St., San Francisco 
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“Sirocco” Fans and “Ventura” Fans for 
Mine Ventilation 
Complete Engineering Service 


American Blower 


= AMERICAN BLOWER COMPANY, DETROIT 


US 
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TMM Centrifugal pumps, reciprocat- 
2 onennvovccensnuuanansssocnensucnsennsoocecnnssnconnnsscvennnsocieenssuvonnsgnsconnnssccesnnasucvennssueeugnssunnngteuuenegvesuenesdauiaendgouucenddauuneentgetT S ing pumps and steam turbines. 
: AIR AND GAS COMPRESSORS'~ : Rene sine ge 
: VACUUM PUMPS E cone asc 
2 Au Wo = comers me, th ‘ Box Plate : PUMPS and TURBINES FOR EVERY SERVICE 
= All niv arial valv Z 2 
Be Grss Ss... | | HILL PUMP & TURBINE WORKS |. 
= All Send. for Bulletin Silentas |» = DIVISION MIDWEST ENGINE CORPORATION Z 
= Pressures Bury Compressor Company the Sphinx 3 ANDERSON INDIANA : 
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HYDRAULIC 
TURBINES 
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“WAINWRIGHT” 
EXPANSION JOINTS 


High and Low Pressure Designs 


Alberger Pump & Condenser Co. 
140 Cedar St., New York City 
Entotishte 
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THE ay WATER WHEEL CO. 
raulic Engineers 
1986 Marries Street 100 Broadway 
San Francisco New York 
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Chicago 
St. Louis 
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ORRISE 


CENTRIFUGAL PUMPS 


Since 1864 we have been bullding Centrifugal 
Pumps, Hydraulic Dredges and Steam Engines. 


You can depend upon the Morris reputation. Condensers - Compressors - Special Machinery 
Morris Machine Works, Baldwinsville, N. Y. 


Pittsburgh Office: Harris Pump & Supply .Co. NORDBERG MANUFACTURING co. 


Agents in Principal Cities MILW. SCONSIN 
OVUEUECOELEOENOCTETUUTOAEAEOEOSESUSEOESOOUOUOUUOGOUCUAUOUCEUOESEEUSOOESOSOOOGUOOOG0000000000000000000000000000000E0NEEESDOOOROCUONOCORENEONEOEOOONOOOONOOOONOONI. | 






SSOUUULLAUAUENOADAEEEELEGEOUUTEUAAUASUOEAROASEAEOOULEAAGUUECEEAEREREREQUCUOUGUEESSEREEEEOEAUUGGOUCOESERESEGEGOUNGUOOREGEREEOOGUUUEOEEOUSERERSEEUAIAECUOOUEREEESZ 


Uniflow Engines: me ese Diesel Engiiala 
Steam and Electric Hoists 
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Pumps, Electric 

Alberger Pump & Cond.Co. 
Byron Jackson Iron Works 
Gardner Governor Co. 
Ingersoll-Rand Co. 

Krogh Pump & Mchy. Co. 
Oliver Cont. Filter Co. 
Prescott Co., The 

Traylor Eng. & Mfg. Co. 
Wilfley & Sons, A. R. 


Pumps, Hydraulic 
Prescott Co., The 
Traylor Eng. & Mfg. Co. 


Pumps, Mill 

Byron Jackson Iron Works 
Colorado Iron Works Co. 
Ingersoll-Rand Co. 

Krogh Pump & Machy. Co. 
Morris Machine Works 
Oliver Cont. Filter Co. 
Prescott Co.. The 

me SOs The P. H. & 


Traylor Eng. & Mfg. Co. 
Wilfley & Sons, A. R. 


Pumps, Mine 

Allis-Chalmers Mfg. Co. 
Byron Jackson Iron Works 
Gardner Governor Co. 
Ingersoll-Rand Co. 

Krogh Pump & Mchy. Co. 
Morris Machine Works 
Prescott Co., The 

7. Co., The P. H. & 


F. ; 
Worthington Pump & Mchy. 
Corp. 


Pumps, Pneumatie Air Lift 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Pumps, Power Plant 
Alberger Pump & Cond. Co. 
Byron Jackson Iron Works 
Ingersoll-Rand Co. 
Morris Machine Works 
Prescott Co., The 
Roots Co., The P. H. & 

F. M. 


Pumps, Reciprocating 
Prescott Co., The 
Traylor Eng. & Mfg. Co. 


Pumps, Sand, Slime and 
Tailings 

Byron Jackson Iron Works 
Dorr Co., The 

Krogh Pump & Machy o. 
Morris Machine Works 
Wilfley & Sons, A. R. 
Worthington Pump & Mchy. 
Corp. 


Pumps, Sinking 
Byron Jackson Iron Works 
Ingersoll-Rand Co. 
Prescott Co., The 
Worthington Pump & Mchy. 
Corp. 


Pumps, Steam 

Gardner Governor Co. 
Ingersoll-Rand Co. 
Oliver Cont. Filter Co. 
Prescott Co., The 


Pumps, Vacuum 
Chicago Pneu. Tool Co. 
Ingersoll-Rand Co. 


— Co., The P. H. & 
Sullivan Machinery Co. 
Rail Bonds 


Ohio Brass Co. 


Rail Bonding Tools 
Ohio Brass Co. 
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Reils, Light Steel 
West Virginia Rail Co. 


Railways, Narrow Gauge _ 
Eastern Car & Construction 
Co. 


Receivers, Air : 
Chicago Pneumatic Tool Co. 


Refractories 


Braun Corporation 
Braun-Knecht-Heimann-Co, 


Regulators, Compressed Gas 
Oxweld Acetylene Co. 


Riddles, Wire 
Ludlow-Saylor Wire Co. 


Rods, Wedling 
Geeld Masttene Co. 


Rolls, Crushing 


(See ‘“Crushers’’) 
Rope, Rawhide 
Schieren Co., Charles A. 
Rope, Wire 
Amer. Steel & Wire Co. 


Hazard Mfg. Co. 
Leschen & Sons Rope Co., A. 
Roebling’s Sons Co., John A, 


Safety Magnets 
— Magnetic Separator 
0. 


Samplers, Ore 
Allis-Chalmers Mfg. Co. 
Traylor Eng. & Mfg. Co. 


Scraper Loaders 
Goodman Mfg. Co. 


Screens 

Allis-Chalmers Mfg. Co. 
Austin Mfg. Co. 

Colorado Iron Works Co. 
James Ore Concentrator Co. 
Link-Belt Co. 
Stephens-Adamson Mfg. Co. 


Screens, Incline, 
Jeffrey Mfg. Co. 
Tyler Co., The W. S. 


Screens, Perforated Metal 
Allis-Chalmers Mfg. Co. 
Chicago Perforating Co. 
Harrington & King Perfo- 
rating Co., The 
Hendrick Mfg. Co. 


Vibratory 


Sereens, Revolving 
Allis-Chalmers Mfg. Co. 
Buchanan Co., Ine., C. G. 
Colorado Iron Works Co. 
Harrington & King Perfor- 
ating Co., The 
Stephens-Adamson Mfg. Co. 
Traylor Eng. & Mfg. Co. 
Worthington Pump & Mchy. 
Corp. 


Screens, Rolled Slot 
Ludlow-Saylor Wire Co. 


Screens, Wire 
Ludlow-Saylor Wire Co. 
Tyler Co., The W. S. 


Second-Hand Machinery 
(See Searchlight Section) 
Morse bros. Mach. & 
Supply Co. 


Selenium 
—- Smelting & Refining 


0. 
Nichols Copper Co. 
Separators, Inclined Vibrating 


Screen 
Tyler Co., The W. S. 








Separators, Magnetic 
Buchanan Co., Inc., C. G. 
Magnetic Mfg. Co. 
Stearns-Roger Mfg. Co. 


Separators, Magnetic Wet 
Dings Magnetic Separator 
Co. 


Separators, Ore 
Magnetic Mfg. Co. 


Sharpeners, Drill 

Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Sheets, Corrugated 
Robertson Co., H. H. 


Sheets, Roofing & Siding 
Robertson Co., H. H. 


Shoveling Machines 
Lake Superior Loader Co. 


Shovels, Electric 
Marion Steam Shovel Co. 
Shovels, Gasoline 

Marion Steam Shovel Co. 


Shovels, Steam, Gas and 
Electric 

Hoar Shovel Co., Ine. 
Marion Steam Shovel Co. 


Silent Chain_ Drives 
Link-Belt Co. 


Sintering Apparatus F 
—" & Lioyd Sintering 
0. 


Skips 
Atlas Car & Mfg. Co. 


Skylights 
Robertson Co., H. H. 


Smelters 
American Smlg. & Ref. Co. 
Am. Zine, Lead & Smig. Co 


Balbach Smig. & Ref. Co. 
Grasselli Chemical Co. 
Illinois Zine Co. 
International Smelting Co 


Matthiessen & Hegeler Zinc 


0. 

Nichols Copper Co. 

U.S. Metal Selling Co. 

U. S. Smelting, Refining & 
Mining Co. 


Smelting Machinery 
Greenawait, John E. 


Spelter 

Amer. Metal Co., Ltd., The 
Amer. Smelt. & Ref. Co. 
Amer. Zinc, Lead & Smelt. 


Co. 

Grasselli Chemical Co. 

U. S. Smelting, Refining & 
Mining Co. 


Spouts, Magnetic 
a Magnetic Separator 
0. 


Steam Specialties 
Crane Co. 
Powell Co., The W. 


Steel, Drill : 
Chicago Pneumatic Tool Co. 
Colonial Steel Co. 
Ingersoll-Rand Co. 


Steel, High-Speed 
Colonial Steel Co. 


Steel, Hollow & Solid 
Colonial Steel Co. 


Stee!, Manganese 
ca eee Iron & Steel 
0. 


Steel, Tool 
Colonial Steel Co. 


Tanks, Wood 

Mine & Smelter Supply Co. 
National Tank & Pipe Co 
Pacific Tank & Pipe Co. 


Testing Sieves and Testing 
Sieve Shakers 
Tyler Co., The W. 8. 


Thickeners 
Dorr Co., The 


Torches, Welding and Cutting 
Oxweid Acetylene Co. 


Trackwork, Narrow Gauge 
—" Car & Construction 
0. 


Tractors 
Yuba Manufacturing Co. 


Tramways, Wire Rope, Aerial 
Hazard Mfg. Co. 
Interstate Equipment Corp. 
Leschen & Sons Rope Co., A. 
Riblet Tramway Co. 
Roebling’s Sons Co., J. A. 


Transformers, Electric 
Allis-Chalmers Mfg. Co. 


Trolley Line Material 
Ohio Brass Co. 


Tube Testers, Magnetic 
— Magnetic Separator 
‘0. 


Tungsten 
Hardy & Ruperti, Inc., Chas. 


Turbines, Hydraulic 
Allis-Chalmers Mfg. Co. 
Pelton Water Wheel Co. 


Turbines, Steam 
Allis-Chalmers Mfg. Co. 


Turntables ‘ 
_— Car & Construction 
0. 


Valves 

Cleveland Rock Drill Co. 
Crane Co. 
Lunkenheimer Co., The 
Merrill Co. 


Valves, Back Pressure 
Oxweld Acetylene Co. 


Valves, Blow-off 
Lunkenheimer Co., The 


Valves, Check 
Lunkenheimer Co., The 
Powell Co., The Wm. 


Valves, Gate 
Lunkenheimer Co. 
Powell Co., The Wm. 


Valves, Globe 
Lunkenheimer Co., The 
Powell Co., The Wm. 


Valves, Non-Return 
Lunkenheimer Co., The 


Valves, Pop Safety 
Lunkenheimer Co., The 


Valves, Throttle 
Lunkenheimer Co., The 
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Ventilators 

Amer. Blower Co. 
Robertson Co., H. H. 
Water Columns 
Lunkenheimer Co., The 


Portable Electric 


Welders 
rass Co. 


Ohio 


Welding and Cutting 
Apparatus, Oxy-Acetylene 
Oxweld Acetylene Co. 


Welding Supplies 
Oxweld Acetylene Co. 


Wheels & Axles, Car 
Watt Mining Car Wheel Co. 


Whistles 
Lunkenheimer Co., The 


Wire Cloth 
Ludlow-Saylar Wire Co. 
Tyler Co., The W. S. 


Wire, Flat, Round and 
Special Shape 

Amer. Steel & Wire Co. 
Roebling’s Sons Co., John A, 


Wire, Insulated 
Hazard Mfg. Co. 
Roebling’s Sons Co., John A. 


Wire, Magnet 
Amer. Steel & Wire Co. 


Wire Rope Fittings 
Hazard Mfg. Co. 
Roebling’s Sons Co., John A. 


Wire Rope Slings 
Hazard Mfg. Co. 
Roebling’s Sons Co., John A, 


Wire, Welding 
Oxweld Acetylene Co. 


Wood Borers 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Wood Preservative (See 
Creosote) 


Wrenches, Alligator 
Roebling’s Sons Co., J. A. 


Zinc 

American Metal Co. 
American Smlig. & Ref. Co. 
Am. Zine, Lead & Smlg. Co. 
Grasselli Chemical Co. 


Zine Dust 

American Metal Co. 
American Smig. & Ref. Co. 
Am. Zine & Chemical Co. 
Bartlesville Zine Co. 
Grasselli Chemical Co. 
Merrill Co. 

U. S. Metals Refining Co. 


Zine Oxide 

American Metal Co. 

Am. Zine & Chemical Co. 
Bartlesville Zine Co. 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
U. S. Metals Refining Co. 


Zine, Sheet 
Illinois Zine Co. 
Matthiessen Hegeler Zinc 
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McGarraugth’s % al 
Mine Bookkeeping, $2.00. *% The book aims throughout to eliminate 











I agree to pay for the book or return 


unnecessa: osting and copying and 
it postpaid within 10 days of receipt. “¢ Ty P 


to get the accounts into, their final 
form with the fewest possible inter- 

@ mediate operations. More than 
@ forty model forms are included 
» as suggestions in keeping 
@ records and accounts. There 

is also an excellent discussion 


This book outlines a comprehensive system 
of records and accounts for mining opera- 
tions of moderate dimensions. This system 
can be maintained at a minimum of office 
expense. 


....Subscriber to E. & M. J. P.? 


....Member of A. I. M. M. E.? 


Mine Bookkeeping 
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@ needed in connection ‘118 pages, 6 x 9, illustrated, $2.00 net, 
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company mercantile The purpose of the book is to help the —_ 
i stores. erator to organize an accounting system 
ARMIN So tong Sorc Leis cs csepee eciewc cms * a aa F im constantly in touch with 
% Use the working conditions, that will give him 
ee SRO ier y ear ae ae * accurate cost data, while these data are still 
g .. (Books sent on approval to retail purchasers in U.S. and % coupon alive, and that will put him in daily control 
g Canada only.) F.J. of supplies, operation and output. 
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MNRY 
At Your Car Siding 


a Mundy Car Mover Will Save 
You Time and Labor 





NE man operating this machine 
easily moves the railroad car to 
the desired position. 


The car mover is equipped with two 
ball thrust bearings and high starting 
torque motor. 


J. S. MUNDY HOISTING ENGINE CO. 
Newark, N. J., U. S.A. 


New York Sales and Export Office: 30 Church Street 
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= HEAVY OIL ENGINES i 
= 7% 1-2-3 3 
= to 4or6é z 
= 300 H.P. Cylinders = 
3 STANDARD GAS ENGINE COMPANY oe 
= Dennison and King Sts. Oakland, California = 
<aUUUQUUUUuuuuuuguecegngggvevsceuacouucauerceegeeggsegcauguacacoceeeeevggenecng4avocouaoaaaceegeeneeegnosuuecaccaauueseeeegceegnenenuacuuueouauueceanencassnnsnntte 


SAUUUUDEEUUAUUEELGLUUAEAEEUOASUEEEGOUUEREEEEOUOGUEEDSUUOREGEUUGUUEEEAUOEOEEEUTOSEEUOUOUEEEEELUUCGESEOUUUGSEEEOUCUEEOCUOGEEEUOUOCEEEOAUEEGEOOUUOEEEEOUECEEEUEOEEDS 


FA IL ik 


HERRINGBONE GEARS 
Precision-made speed reduction units 
—any size—for any job. 


THE FALK CORPORATION 
Milwaukee, Wisconsin 
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EMAAR G 


Strongest at the Base 
Where Strength is Needed. 


Catalogue No. 265 1} : I 
Niles-Bement-Pond Co. D3... UA 
111 Broadway, New York 
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SPEED REDUCERS BEVEL GEARS 


| FAWCUS MACHINE CO. PITTSBURGH, PA 
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NUTTALL 
Facilities 


Spur Gears 


We make spur gears from 
% in. minimum to 360 in. 
maximum diameter, with cut 
or planed teeth up to 6 in. 


pitch 





Worm Gears 


We make Worm Gearing 
from 2 in. minimum to ] 38 in. 
maximum diameter, any 
pitch up to | D.P. 





Spiral Gears 


We make Spiral Gears from 
1 in. minimum to 138 in. 
maximum diameter, any 
pitch up to | D.P. 


Complete Heat Treating 
Facilities up to 108 in. 
diameter. 


RDNUTTALL COMPANY 
PITTSBURGH <i: PENNSYLVANIA 


All Westinghouse Electric and Mfg. Co. District Offices 
are Sales Representatives in the United States for 
Nuttall Electric Railway and Mine Haulage Products. 
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Crusher breakdown? 
Not at Phelps-Dodge! 


RAMP iron won’t put any 

of the‘crushers at the Phelps- 
Dodge Corporation out of business. 
There will be no repair costs or 
periods of interrupted production 
at any of the plants of this gigantic 
mining concern. They know the 
value of Dings protection. 


In 1915 two Dings “High In- 
tensity’? Magnetic Separators were 
installed at the Arizona Copper 
Co., Clifton, Arizona—a subsidiary 
concern. At the Copper Queen 
Branch, Douglas, Arizona, two pul- 
leys were installed in 1918; at the 
Burro Mountain Branch, Tyrone, 
New Mex., two more pulleys were 
placed in operation in 1919. In 
1921, ten pulleys were installed at 
the Bisbee, Arizona plant and four 
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at the Montezuma Branch at 
Nacozari, Sonora, Mexico. 


Twenty Dings “High Intensity”’ 
Magnetic Pulleys, only one smaller 
than eighteen inches in diameter, 
installed over a period of six years 
at five different plants—that’s how 
the Phelps-Dodge Corporation has 
secured freedom from the profit 
loss that tramp iron causes. 


This same protection may be had 
by any mine. Ask for the bulletins 
or for engineering counsel; Dings 
engineers, in installing over 3,500 
separators, have surely met with 
conditions like yours. Ask also 
about the use of Dings Separators 
for the refining and reducing of 
minerals and ores. 


DINGS MAGNETIC SEPARATOR CO., 673 Smith St., Milwaukee, Wis. 
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Engineering 


Many piping systems can be simplified 
and their installation and upkeep costs 
lowered by using Crane Rai/road 
fittings. For working steam pressures 
up to 200 pounds, these Railroad fit- 
tings are supplied in fourteen approved 
types, combining a brass-against-iron 


and Mining Journal-Press 


CRANE “RAILROAD” UNIONS NEED NO GASKETS 


union and fitting ina single unit. No 
gaskets are ever needed. Rai/road union 
connections can be broken down and 
reassembled to a sealed joint many 
times. Likeall Crane valves, Rai/road 
fittings are hydraulic tested before 
shipment to insure high quality. 
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Crane “Barracks” Lavatories 
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